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I’JJEKACR 

Fnit many years the sole nse of milk eiml was as 
i\ foo«lKtuft‘, and it is cmly tlirou^li tin* s(*i<»iitiric re- 
searches of t.h(‘ jKist few deeades into the alinimiiioi<l 
snljstanees that atteni|)ts have l)fti‘n made to utilise 
this h(»dy teehnieally. 

It is tliereff)r(‘ (sasy l(» imd«Tst^iiid that our know- 

l(*dy:e of this ini|>ortaiit product should Im» still soiue- 

.wlial imperfect, t\s]>e.eially as regards its manifold 

applications: eomnniiiieatious on the su^)jeeU in the 

,t<H*hnieal press are rare*, and it consequently seemed 

dt'sirahle to t.ln' author to prepare a work (healing 

with this material. Thi‘. first part treats of the 

pr('^)aral1?^m of curd from milk -in all (*ases hy the 

<l(*com posit ion of the sus]>eiit1ed casein com|)ouiid by 

the aid of acid or a ferment,- and its purili(‘ation 

and drying. Tfijilowing this, will be d(*scribed the 

applit^tioii of *th(^ ea.seiii iMiiiits and| |minting, the 
^ * 
production (»f putties, pla.sfiic masses, etc., and finally 

its use ill model'll nutrient inv^iarations. 


TlfK AUTIIOK. 




•MIAPTKTJ I. 

l.\TltnI»U(‘.TI()N. 

Al.T"'.OTmTl ill till* Junii *f dn*«‘s<*, li;is I'l-om time 

]ilnyi'‘l an iuijK.)i*t.*int |»art. iy tin* of tin* 

InniiaiJ i*af<*, and has lM*i‘n jiTfHliicfd in very larj,^ <(uanfil.ii\s. 
its t-i'chnifial uLilisatioii was almost nitirfly n(‘;^d«‘ott.‘il Its 
])i'0])L‘J’tirs of dissolNin;^ in alkaline tiijiiiiis aial forujin^, in this 
condition, a ^immI niii<'ila;;e liave hmj« hei‘n known ; lint tliis 
^\as all, #ntl it is only within tlie last few years that any e\. 
tensive technical ap|ilication of casein has occurn'd. 

(*aseiii is useil as a jwiiiit, as a ilressiii^r fin* textiles, a 
^eluent and nincilaee, in the ]n*odnction»)f jilastic nuisscs for 
si/ine ]»ajMT, ami various other ])nr|)ose.s. iSiiici*close att<*n- 
tioii has been iM'Stowed on the insulnhilisin^aciion of fornialde- 
^iyd«* on casein, a whole series of new uses has been disco\Tred 
for the article, which is iimloiibtedly destined to jilay a very 
iiii])orta lit part in technology, Fnrthennon* itsori^riual ajipli- 
cati<t;i as '^^fisHlstutt' lias not Ihm'ii hist si^^ht of; its hi^jh 
iiiitrithe \ahie man and its assimilahllity liave led to the 
])reparation <»f a imiiilK-r of aititicial FimkIs w’hich are now 
extensively coiLsnnieil Also, in cases where, owin^^ to lack 
of means of comm nniitfit ion milk cannot U' sent to )ar^^‘ 
C(*ntri^ of jKipniation for eonsmiiption, it is now con veiled into 
butter gnid casein, ilie latter beiu^f disfMisud rS' for te«Plinical 
pui’iMweH. 

In America ooTisidei’ablc ini]K)rtam'i> is attached to the 
manufacture and ti'eatment of casidii. The (-asimi Company 
of America, wliich enjoyed a monopoly of the manufactiyn* and 
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Hale i)f I'iaHein iiinl iU |m)«hictN in tin* Hiiitwl Stal.i*s, kas now 
t .0 fat!« the eiiln’«(otic c*»ni'|jetition jf the wisilfhy Union Casein 
CoinjMiny, wliicli is Hai»I to* have iiitule laiyiujj ointracts with 
larfje dairies foi’ w‘vcral yeai’s alieail. A eaiwlih'velifmist, with 
a wide kliowlejee of ithe patent literaluiv of the suiijeet, has 
lj(M‘n j'lijpif'edi /Pile Casein Coni]){iny ol’ America lias taken 
jut a larj^ft imniMT of patents co\erin;f nearly the whole 
^i-ouinl, Trom the pi*eei])itntion ol' the (!.isein from milk to the. 
pniduction of meehanieal n.i\inres of easein. and utilises ^these 
pat<*nts as a means of lirinninj; prtssnri* to Iny it on, small 
dairies ' Casein ali*eady fcjrins an im]Mirlant ailiele of eom- 
iiuTcs* in Americji, «'spef*ially in |Mi]H‘niiakin^, the iminufaeiurt* 
of siz<‘d pa])ers ])}untinj; tin* «‘nds of siin.ir barrels, and sn 
forth: hut for these ])urp.ises ]iroduetion on a larj^e scale is 
indiK]H‘nsal)1e. Owin^ lo the highly di\i*rsiiied uses of easi-iri 
those of a tei'linieal eharaet«T IwMiii; natnrall_\ the tii-st to 1«> 
fonsidered, it seems <h*siralile t«i •li\ide lln- present work into 
a series of ehajit^Ts, ^acli Himplele in itself as follows- 

The ])ivt>aration and pmjwrlies of e,is<‘in ; followed by its 
ajijilieation : — 

As a [lai lit iii;^ material : 

As mueila;>e and ci'meiil ; 

In the ]>re]Niratioii of pl.-Lstie iiiassi's, as a suhstitnti* for 
horn, ivory, cidhiloid, etc., with special attention to 
“ (hilalitli 

Ah a dressing and eolour-iixing luedium in the textile 

industry ; 

As a foodstulf; ami for various piir|)osi‘s that wiunot Im* 
gi-oiijMsI in the fon*goiiig elassilicalion. 

Kipally, a lummary will Ih* givyn id 'most, of thv known 
coiiijiouinLs of easeiii with cteuiieul elements, their salts, etc., 
and organic compoaiula wliieli may lM‘coimi useful in time 
to come. Wherever possible, the scattered literature of the 
subjeci has ])eeu drawn ujhiii and inchnled. 
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CASKIN ITS OUKIT.N, F»H]‘il>AllATIi)V AND FlinPEUTlES. 

Tiik ii.!Uv of iii.nninift'i-ous :iiiiiii;ilN, i‘]f)iii wliicli (‘iis(‘iii is clo- 
ri\iM| is :i iiormjil of tin* j^laiijs of tho 

IV'inalc niiiiiiHl. ATt^-r tin* flow i»i‘ n>liislruin (the tirst milk 
^(‘(‘idion iiricr )iartui'ition) lias Ci'ascil.miniial milk is produciid 
I'or a lonj^tT or shorl-rr tiim*, kuowii as tin* ]M*ri(Ml of lackitiou. 
Asa ^I'licral tliiiiij tin* milk of mammals is aji o|ia«|n(‘, whitisli 
or I’aiiilly y»*lln\v liquid, (‘xliihitino u jifculiar sjircitic taste and 
siiK'll. It chielly eoiisists ol‘ water, lat, casi*in, allmmi*ii, milk 
Mi^jar ami inorganic, constituents, the most inijioi'tant bein^ 
the fat and casein. (Jows’ milk is the eflie!' \ari<‘ty, and con- 
.sisth in soliti matter accoi'iliii*^ t) Kirchnor, oj':-— 
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Milk must lie rt'j^ai-ded as an emulsion, i.c.,a liquid contaiu- 
otlier substances in sus|iensioii in a \ery liiiel^^ divided state, 
and we must assuim*tl»it the fat j^loluiles -the future butter — 
for inst^ice, are HUiTuUiided by liquid eiiveloji^s. The, liquid 
fat f;;]obules attract substances iHssolved in the milk and con- 
dense the same around themselves, so that we must consider 
every fat {globule as surrounded by an envelojK* I’icher iji dis- 
solvisl snlisf ana's Ilian the milk itself. 

iS) 
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The PRFPAiiATHiN OF Caskin. 

When whole injlk ik leit iit rest, or is set in v‘^iy 

nipi<i rottiry motion hy means of applm^es ((xjutri- 

fuf^al machines), the •/Team, or jswtiou I'icliest in fat, colltH'ts 
on tlic surfac'*, and if this he skimmed oft', skim milk is left. 
••This latter forms •itheiraw iiinh'riul for tin* javparaiion of the 
second chief pnKluet of milk, namely, the casein, which is 
pivsent to the extent of 2'to 4'.’) ])er cent., the averaj;<‘jK‘inj; 

]M*r cent. Casein is not <liH.solved in milk, Jnii. is sus- 
])en<le<l in a state ol distension, as eaii Ik* provtsl hy a simple 
cxperiineiil. If milk Is* tilh*red tiiron;»h a jKuiais «*artlu*n- 
ware plate the filtrate obtained consists merely tif a solution 
of milk sn^^ar aii(l saline eon.stitiients, tlu* fat and ea.sein, 
neither of whieh is in s<jhition, l»ciji;; h‘rt In'liiiid on the 
surface of the filter. 

Tin* entire heha\i(air t'i milk isdet.4*niiim‘d hy this jsruliar 
condition of the e;isf*in pivseiit. Thi^ is the eaiise of c(.‘rUiiii 
pbysierl pM'|M*rties of the milk, iiotnhiy the \iNeiisity wJiich in 
turn iiiriueiices the rate at which the ercam rises. The enii- 
ditipn of the easuin is not altt^nsi hy wannin^r or hollin;* the 
milk : lait, on the other hand, it is preeijiitatisl hy dilute 
acids or j-einict The preei])itah‘d ciLsciii is insolulile in watei* 
or dilute acids, and forms when dried a erumhlin^.Jioniy niass ; 
hut it is disHolve«l hy alkalii's and coiieent rated aciils. This lu*- 
havionr of casein foives one to the eoiichision that it does not 
exist in a pure shitt* in milk; and, in fact, experiments have 
shown that it oeeurs theri'in as a <‘mii]>oiind of lime, lliis 
circumstance (‘xpJains its behaviour towSii-<ls dilute acids, i.e., 
its jirecipitatiou thendiy, the linn* Ijeiii*; extraetisl liy tin reafjent 
and the casein left in the^uolid foi'ui. Only a very small 
quantity of acid is luKtded t(» idli'Ct this pivcipitation, J per C(*nt. 
of lactic acid (fnun the milk sn^ai-) liein^r Rnlticimit, to curdle 
the milk. In addition to casein, small (|uantitio.s of albumen 
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J)*G ppr cent), lac(()^lol)u]in (iraces) atxl lactoprq^ili are also 
pn‘Hent. Owiiifi; to tin* forc^* of circiunstaiiccH, it is-seldom that 
easeiii pr'xjuct.s ant |)rqKinMl in the wimt* phict^ as tlie crude, 
ciiHciii is pri)*luc(*d, ^le j-aw iiiai»*rial ^nerally o])tiinc(l 
fn)ni dairi(*s at a distance. For this raison tin* description of 
t.ho mode of i>r«*parin£; tins crud<* eawiii will ft* wmtinal to tin- 
jiidispensabh* ndniniuni. 

("useiii is reeoverecl fr(nn skiiji milk (W'liole milk eou- 
taiiiin;^ Ux) niueh valuable biittiT to 1 h* used Tor the purpose) 
by ibi’owiu;; down tbe Nifspenried subsHiiice witli suitable 
r«'ii;>[eiits. Tliese may Iw of two kinds On tbe one hand, 
as alnvidy nienti«nied, aciils, iueludin:^ the lactie acid formed 
as a b niieiitation ]»nMluet of the milk Mi»xar, will curdle the 
milk and thus |n*ecipita1.«‘ the (casein, and, on tlie other, the 
same i*esuli can Im* brou^^ht alHait by I In* usr* of certain fer- 
nieiits, of which the rennet feriiii'iit, lab, is the chief. At 
oiii* lime it was thoui^ht tin* product wiis tin* sjime in huth 
eases, but can*Ful e\|KTiment has shown* that a eonsidt*rable 
dillerejice «‘\ists betA\een tln-iii, pure casein beiif;^ obtained 
.^bni aeiils an* usi*^!, whereas rennet furnishes the so-called 
)».iraeaseiii, a fission pniduct (»F tin* ordinar> substance. 
Hence it is iieecss;n’y to kt*4*p tin* two rea«;4‘nts distinct, 
this a ]>«ant of sp^-eial inipoilancc wln*ii che4*s4*-mak- 

ini; is^in <.jUe?.tion. 

fn onlcr to secun* tin* com*cl ]in‘cipiUlion <»f the cjis 4 *in 
tin* milk must Im* k4*pt at a cert.ain ti'tiiperaliin*, not 4‘':ce<‘dinjr 
140' F. or loW4‘r than tiS F., sinct* beyond tbesi* limits tlw 
aelion of the n*nin*t,is wi'akcneil ami Yi*iy ini|x'rfect The 
milk may Im* wamn*^! either by (lirt'et lire heat^ or by steam. 
.1 ytekclicd pin bein*' usecl in 1 1*4* latter easi*. 

\V4' will h'ave out of (snisnierathm the j>riniit.i\4* pans, 
sus|M‘inh‘d over a w(km 1 iirt*, and r4*f4*r 4»nly to the forln sln>wn 
in Fi^jf. I, wbieb repr4*si*nls a pan suiT4nind4*4l by briel^W 4 »rk 
tu) with ui^^iiiiiular lluit (h) lx*twc4in tin* pan ami tin* 4)nck- 
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work. To ,+Iu* yf tin* ^mwi is moiijiU^I aiiotIhT, for 
ln'utiiif; thi*. wat4‘i*, a*in] a ]iortablo rniis aloiij; a tnwik 
(//), so as t .0 1m‘ idIIoiI iiiiiltT om‘ or the oMut jmii as <lcsirW. 
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WIk'Ii iisrd fiir liratin;; liu' \\al(‘i a dour at (/), 
w'itli a daiiHM‘1, i** 'llns nriMii;»i'iii(‘iit nni*r.s uuiiu-nnis 

advaiit.a;;r.s. tlic wijicii tin* llaiiir is .idinilti-d in tin* 

ihic, for instaiin* bj'iii;; rontrolh-il I-n a daiii|M*r, wliiKt th.* 
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snri*oun<lin;j iH’irk niabh's tli(* milk fj) retain tin* beat 

lM‘tter tlbui if merely Kns])Ciide<l over an o|»en tin*. Finally, 
tb(‘ is more* fully utilis'd, sinci* none is iisel(*ssly (* 011 ’ 
KUin(‘cl, but is (‘iiiploynl for b(‘atin;> w'at.er. 
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St<*ini, or r\on hot can als<> ])ii used f«»r llir 

[MHis, and a st-t^ain [laii iff tlfls (‘liaracuw is illui^lraUMl in 
2T TJie .•ulxanta'if ii> tfiis cast* that tlio lioatin;j; Hiirfat'ii^ 
rxjKisi'd to dlir is viTy Jar{»r and tluTLdon* ilu* 

]i(*at fully. A vfvy useful fi»rui of fmn is tlie du]>liciitoi* ” 
^ Fii.*; -I), made hy A. IM'anli.iuser of Vieiinsi^ fcw easeiii, jam 
l)oilin^ and for c\a|)oratiii^; or cooling niKk, ide It t'onKisl*K 
ol two eojjper jhiiis (of inn*-eij»hth *o oiu*-tWi‘lfth inch shnsd. 
cop]**‘n mounted in an iron fraiili*, so lhal tin- whole can he 
tilted. The iniiinion^ aiv hollow (o admit steam on the one 
^ide an I e()ld w'ater on tlir other, liranehes from iln’truiuiions 
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i-ii4n'rine ‘die jacket space and lerminatinjj in ])erforate«l japes 
to eiisiin* more jierIVct distiiluition of heat. D ri‘jiresi‘ntM the 
''ti-am \alve, \V tlie water lap, and C the discharf^e t.ap. Tin* 
cold water runs aw'ay thnuiiih the overtlow, Tt*. 

No special Imiler is ii(*<>ded hir ^feuemlin^ the necessiiry 
•^ti'am, no hij(h steam pressure Immii”; required. A very eou- 
venii»rti steam ;;enerat or for this jmrjKise is ^ujijilied Jiy TM’an- 
liauser (Fio 4;. Where watei* can 1 m* <lrawn Trom the mains' 
the 1 Killer is tilled ihrouoh the pipe (u), liut in^ other eases 
a tundish must he use.l. 'Hie steam h*aveK throut^h tin* pijie 
(ij), which can he titled with sixeral hrunch cocks, as shown 



8 


CAKKIN. 


ill tlift loaili!i;i; to tlus •lillnrent uti'iisils. Tin* pipi* ^c), 

which' cxttMidiT to witVin' four iiivln‘,s ijf tin* Ixitioui of the 
Ixiiler, wrvos a iluiil |>urpo»r. In ilu* first phice, it nets ifc 
a safety valvi*. tlie water lieiii;; foiTtsi ,'ut if tin* inteViiul 
pn'asurc heconies exces live owiii*^; to olistructioiiH in the out- 
let pipes. SiHfiiidly, if (he iKiiler is not k(‘pt ja^ojKO’ly filled, 
.s'eam will ('Hcap(‘ thriu^^li tliis pijH* as soon as the waftT 



Kill. I.— Sll'lUll lli'lli'jlltni. 

(V - f’ljii t*' ('a-'*in .1 A' Wiiklioi /J Kixldfi 

Muaiiiei. r Kxtni liratu'li | 

level sinks Im'Iow the niiiuth, an iinlieation Insii^ tlius j^iveii 
that the. water is hm The jiien* inarkfsll (tJ) is a jjround 
hloik of ii*on Ik tin*; into a Im^e n|M*iiinu, through 'Hiich 
*ihe IsiiliT is cleaned Miit. li ulsn acts as a safety \alve in 
the event of the pipe ''c) eettinj^ cliokcl. Hot water can 1 m‘ 
draw'll IVoin ihe iMiil-r tlii'oii;»li the tap (/), W'hicli may also 
he used' for the intiviihietion of liiishin*; water W'Inai ilie 
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lK>il<T Th Ixtiiifj cleaiinL Tin* (»/) is enipl()ye«l itsliii over- 
I low in filling tin- iKiilcf, ofer-lilliiif^ an<l iiidivato 

wls'ii Miou^^b water bos lioeii ran fti. 

•Wluai .till* milll to Iw purdliMi Ims raisixl to tlic 
pro]HT t.<'ui]>eratun‘ in one of tin* nkaistis just <lesmU‘«l, it is 
ireatcil with tlie rennet. At fiM no eh,anj;«u> apiKimit, Imt 
.•ifter some little time tin* milk Iw^juis 'to eurdle, ImvinjJ 
thickened just before, and the pre«.ipiUition of the casein 
is s(Mni e<«iipl'*te. At a teiii|M‘rartire of K, om* part of 
^ood rennet is suillcient fueiinlle HMMMI.jmu’Is of milk within 
forty niinules, whilst Iw'o parts will idreet the same n sult in 
half the time, or cunlle double the (piantity in tin* same 
lime, K(»r a i^iven t»‘mperatnre and a definit.i* <|uantity of 
milk, till' time rei|nin‘d for eoa^ilatioii varies inxersely w’ith 
the amoiint of ivnnei used. 

lieiiiiet whieh has Ims'ii used oms' loses its |M)wer almost 
eiitirelx, it bein^ ditlieult to eunlle a fresh batch of milk 
•with tin* w’hey from the pn‘\iiais one, •From Ihisit follows 
lliat the eunlliii;; of milk by rennet must be ^t'^aMed as 
i \ery pi'otraeted chemical jiroci'ss. whii'h does not become 
?lpp.irenl until d has prois-eded to a certain sta»e ^I’he 
■^roneer the action of the rennet, and the siKUier the easeiu 
is thrown down, the more ])owerful the coiitr.iction of the 
ciiril^and .‘Jie lai'jiiT the volume of w'ln‘y expressed This 
means a reilui'tion in llie re.sidual watcT in the curd and an 
increase in Its linal dryni'ss and tiniiiiess. llciice the man- 
iior in xxhieh the rennet acts Is of considerable im)ioriance 
to the character of the casoiii. 

This latti'i' is also inlliieiiced by the quantity of n'linut 
Used, tliT> tem|HTature at whieh it is allowed to axt-, and 
tinally by the l•llaract■er of the* milk, or rather the casein 
therein. The diameter of the casein reacts on the. influence 
of the rennet., and the same ajiplies tni thi> reaction of the 
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whilHt ail iilkaiino mu'tidii liiinliTs it. lii the cAse of 
iiorijuil milk, which IVas iiii !U]i|i)int4M'ic n^actioii, ilic action 
• is iiitminMliatr }K‘tw(‘cii tlmw two cxln-im's. Tlic increased 
aclitiii ill the case «>f sour milk is exj»l!i?*ied hy the presence* 
of a lar;,a*r »[nantity ol' soluhle salts of lime, wliieli an* 
essential to fin action of the reiiiiei. Willi an alk-iline 
reaction the ])n»[K»rtion of tln-se* sails is lower, and ctai- 
seijueiitly the rennet is less e*tfieacioiis. Cases Iia\e heeii 
known in which the ini]M‘rtect ad ion of rennet - resnllin;; in 
the milk refusing to eurilli' at ail has Imm'ii traeod (*iitin'ly 
to the ]H)\erty of the milk in soluhle lime salts. Did milk, 
a;^^'iin, takes lnni'cr to eiirdli* than when Ireshiand the 
percmiaye of water ]»n‘srnt als«i ]»1:ins a ]Mirl. Milk that 
has lM‘en Imiled or healed to Hi7 C is nKin* ilillieidt to 
eiinlle. and will iio| lio .so at ail in some eases owin;^ to the 
alteration eireele<i in the lime .salts li\ heal 

Ladalhiinieii and laet.o^]ohnliii an* eoa;.;iilaIed \\\ Imilin;^, 
in the same way as ^.illMniien ami ^lolnilin. C.isein on ihe 
other ii?nid,*dornis a skin on iln* siinaf*'* of liie milk, and 
• loes not (oa^ulate Im*I<iW 2lili !•’. in a elo,sed \essel The 
foriliation of the. .skin is ])re\ented hy stirrin;;, or h\ Imatiiij^ 
the milk in an enelosinl spare or one saturated w’illi steam 

As airead\ iiieiitioned, the deconijKisilioii of milk can he 
ert(*eusl hy oMier sulislaiici's parlieiilai ly ai-id*** ami arid 
salts, tliouj;li these an* rarel\ used, .smici* the chief use of 
Kisein. ill tile form of clieesc is as a foodstutV. 

Tlie coa;^iil<'i>tiou of milk furnishes two chief jirodncts: 
the eiird, eonlaiuiiii; a liiro^er or smaller projKirtioii of fat. 
]irotK*ids ami laetic arid; and the wlmy, conlaininj' the 
sohihlj* salts ol the milk, tioj'ethef with curd, laeVa* aeid, 
milk su^ar. •‘ti* Strictly sj!*akini', tlie whey ean he ditVer- 
cnthited nto clwsise-mWk and w\\ey the forme, r \enn Wm^ 
a\ip\ied to t\ie Vuju'nl leniamin^ alt«*r the ,• |»aratiou of the 
eilCti, u Jii/s| ii In'V. iii thi‘ f / sf*//'.'* /•» iv*.s/V/f/e //'/"/• 
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• 

after. t.h(* removal <if tlie whey-butUT iukI whey-dieewv 
The whey pi*o]M*r is usL^J^as a lH*vi*ra<M‘, in Iwibiiij;, I'oj' ' 
pi;'*', atnl also lor the recH.i\iTy of milk Mij^ar (Ibi' alcohol 
or vinegar), anil t(\e pri'jiai-ation of feniieiiteil liipiors, sueh 
as \vliey>eliani|KLi'ne ami wliey-puiieh. The two djisses of 
whi^y are aeen‘iliti'il l>y K|i-i*ieliiiiann \Wth'*th(‘ following 
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The ea'*«'in si-pai.iiiMl h-oin milk is ti-iiinMl "cnnl,” ami 
snbjeeleil t.i liirllii-r lieatnnait ui,iinly with a \ ieM to 
'hieing it*< w.ili'i* niiih'iil when ehei-si-iualNiiiu is in i|m*sti(ni. 
li, on I he oiln-r liaiiil. ii n to In* iisi*ij |oi- toeliniral |ini‘|)oseK, 

ir must Ik- thoroujulily I Ironi the resiihial wliey by re- 

jM'.itisl washini;*^ w illi liol nr rolil wafei-. ami fiiiallv more or 
'•■S'. ihoroii;^hly ju’esseil i.ireorilini;’ to ill'* |iiii-jjose in view) 
to fXjie! the water 

'He' s|inntam‘oiis ami artilieial eiM^niation ol' milk has 
i)e« n iltvilt with hy l*i-of Pokorny (r/n'm///*/* //aw//) as fol- 

lows It is known that milk left to siaml eurdles ami turns 
-oiTi sjxnit.amsm'.ly, as tin* n-Mill of the foniution of acnk 
'Hiis cause is ilenionstrateil \t\ the fart that fresh milk can 
eiii’dleJ by the adilitioii of laetie or MUiie other aciil, tlie 
saiiir rosult heiii<; proihieisl by aciil salts Fresli milk, treatcsl 
witli aei'lie aeiil ^ eoayjuhitisl nlniosi inslsuitaueously wicen 
t\ie iuiiounl oV adil used is \ar‘^i‘, thcni«h w\t\i sinaW ipiaiitities 
• and some VilUe t’um eU^v.,j‘S \M*\'»n'e t\ie l\iikes easeim 
cun Ik* oljsei*veil adherme t-o the walls of the test j'liLss on 
sliakin^j;. Snl]»huric acid, as a sti’ouf' mineral acid, ccM^'ulates 
milk at cmee wliett added in ilie pro|)ortion of •) per crnt. (ft//., 
10 cc. uiJO ]»er i*»*nt. sulphuric and to 20 or. of milk)- 
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TIk* fimt trccitinont of tin* ninl in cht'ftwiiiakinir is <li*- 
'warned t-o rcnn)V(* the* f‘nclhs(Ml wiiej, tin* cunl l)ein^ vif^or- 
«usly Htim*d nr l)n)ki*n by hniiil (with n ciirel hn‘akw or 
MTiiiliir itistruiiicnt). (hinl mills tin' tilsi used, rousistiiiij; 
])riiici|)ally of a ^n-id or fatti«* of ‘^tilvaniswl iron ntds, lM*twoen 
wliirli rotates a* shaft ariiirtl with it'e'th. Wlirii tin* shafi is 
tiiriK'd hy moans ot tli<‘ luindh', the I'urd intrudiin'd throufrli 
a fi'e«Lho])|)i‘r is ])n'.sst*d hiitwooii tin* rods by tin* toedh, and 
thoron;,dily hnikon n|> or s(|Ui>(‘/ud Tin* hmke'ii curd h tln'ii 
stirn‘d to a uniform nul]) with a IKtir wtitor in a lar^n* \at, 
ami jiassisl thron;,di a sieve* or mill, aflcr wliicJi sullicmnt 
'water is adelcel to form a milky liijuid This is loft for tin* 
oun I to settle* down, ainl sii*\cel tei elrain i»fi‘ the* liijiiid: or in 
lar;>;<* elaii*ie*s is |nit ihreai^h a ci*ntririio;il si*|iarat.or 

All (•l*ntn^u^}^l machine*s an* i|rive*ii hy st-e'am or e*l«*(*trie*ity, 
hy mi*ans id' intoriin'diatc ^oarniH, e»r e*lse* h\ specitil eln’\in«> 
ine*e‘hanism, and have* to he* run at hi^li s])i*e‘d. wliie h in turn 
entails solielity ejf coiistviictieiii Fen* n*,isons td' safe-ty thon*- 
fon*. the* *r<'^iiljirie»n issue*d la the* Ge*niian ('he*uiical Trenle's 
Ae'cieli'iit Insiinine-e* Associatieni, lei the* e*He‘cl that the* maxi- 
mum •|M'rmissild(‘ lotnl ami rate* eif sjK‘(*il shoulel Is* consjacu- 
ousl\ }io.sre‘il nil e*ae']i n'liti'ilu^^nil machine*, ami macliim-s ed 
tills kiml elri\e*n hy attache*il meit-eirs sheuilel he* proxieleei aith 
a s|je*e*el imlicafoi' iii.irki*el with tin* maximum ])e‘rmitfl‘el sjnVel, 
is |)e*rfe*ctly justitie*il Those* machines are* e*ithcr elri\e*n I'nmi 
eive*rhe*ael, thn)U;;h a secoml meiliem monnte-el em Uj)]i;^dits 
feirmiiio |airt eif tin* machine*, or <*lse* from holow, tin* moliem 
lM‘ini,^ transmittoej tei the* \i*rti(’al shaft, (his latt-cr nn*thoe( 
he*in» miw alineist i‘xelusive*ly e*m|do\ce|. 'I]heiuj:^h IhiIIi sys- 
tems (*nUi 1 ;>oi)il const nietie 111 and \e‘ry car(*l'ul sii])i*i*vision in. 
weirkinjf, this i.s particularly tin* case* with eaorhoael dl■ivin^^ 
Th<*y also r(*(|uire‘ ve*ry stKai;( roumktienis, tin* i*ontoiits eif 
the* (Inim an* ve‘ry liable to coiitamiiuitiem h}' tin* hilirieaiin^ 
eiil, ami the* ae-cossihility ‘»f tin* ilriim is eri*oatly 1*1*11111*1*11 hy 
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the injriii slmfi i^wsiii^r thniuj^li it. On the othei- Kami,’ the 
inacliiiieK take ti]) lesH •idoHi than.llMiKe ilrivJn fi-oin under- • 
He^tli. A ty])icjil eentrifujral iiiiicliiiie witli Iwttom drivirif^ 
is4hat of Hau}K>l|l (Clieiniutz). sliown in Fi^r f), for Mdiich 
the iiwker claiiiiH the fullowiiijr |)in]]t,s of su])eriority : (1) 
l*<Tfectly even and iioiseh^s ninnin},'. eoiiiliined with low 
eoHt of uji-keop; (2) aiiseiice of any iifiisonrv foundation, 
wliicli IN replaced by a siroiitr w<K,.|eii frame, enablinf^ tlie 
machine t<» Ik* s<-t up in any eonfenieiit ]»lace, e\en in u]i]jer 



>'n.. T) -.Scctiun of llaulH>ld’h Pabunt (Viitrifiigal Mai'liiuo \\iili 
iHatom 

't(HV‘ys; (3) siuall etjiisumption of motive ]K)wer, <lrnm pei;- 
fectly clear inside; (4i dri\in^ nuHihaiiiHin situated uiidei* 
thi‘ ilnun, pi^‘ventin<; any contamination of the eonU‘nts by 
di-<»ppiuir oil ; (o) ciir«'%l and solid constniction of the various 
INirts, with minimum wear and te^ir; (0) hi^h spoHl combined 
with p<*i*fect HJifety. 

T)i(‘ drums an* »)nstnicted and urran^d in such a man- 
ner tliat the coiiteiits ari‘ expelled with ]ierlect jH*«^ulantv. 
They arc iLsimlly made of sheet eopjM'r, thonjjh for sjx*c*ial ]mr- 
IKMCH use is made of shad, wrvm^ht or east iron, alummium. 
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braw, bionzr, iiickh*-plak* or j)om'lniii, or coalwl with vul- 
canite or enalnei, uk wo"I* ns U-'iikm'., lead-hued. ^alvaniKod 
.or Hilvcr-plated. A \nilcarit«* linii/«^ is n*Citinmended lor a!l 
makrialH which should iiol In* brought into contact v,ith 
metal, or wlim* the ifli'tjd ii'Jed cannot |)i‘oj)crly rfsist the 
action of acids, etc Kor tliese jMirjuj.M's vulcanite ih superior 
to porcelain or rarthet^van> linin^rs on account of' its ii^^hlnesN 
so that the niachiin* can bi* run at the lii^diest sjn'i-*! jMM’nn^- 
sihle for centrifugal separilloi^i, wheriMs with e.irthenware 
tin* heavy wei^jlit mressit-iles low I'aies of s|MM‘d The s;inie 
appli(‘s to lead-lined dnims, in uhicli, <min;^^ to teclinicjit 
dil!i<'ulties, a uniform liiiiiie cannot be secured with sheer 
nndal less than alxMit one-ei^^hth inch thick, thus makitje 
the driiiii so heavy that it eannot Im* run without (laii^er at 
the ordinar\ s|M*i‘d 

The w’lsliin;; and drainin:* of the curd is n |n‘ated sever-jil 
times, until the washiji;js run away eleai-, the curd beine 
finally dr-ained in the separator and jnvssed, if necessary , to 
hrinffit'to the iirojwr state «»f dryness. In this form it can 
bo Hoiit <»ut for xarioiis uses, in which the picseiici* of the 
rcsie'nal moistun*' ilocs no harm. «n* else it is thorouehly 
dried for coiiNeiNion into|Miwder. 

The drained curd may Im* dried on trays in heated ilryiiio- 
rooins, fitted with ventilaliuj; .ippliaiices tf> facilitiitc tin* 
i-ciuoval of the moisture, or else is Ircatod in s|»ecial forms 
of apjaratus, a few' of which w'ill now be describeil. Tlic 
first of these is the dryiri*; cylinder, w'arnuHl from insidi* or 
outside, or both, and n>tateil t-cj keep the c(»ntcnts in constant 
mothm. The cyliiuler may ho jiroxided w'lth a shaft cjirryin;| 
paildlch or similar devices and rotirtin;; in the fixed cylinder 
or left stationary while tlie cylinder r«*\olveH ; or the two may 
move in the same or «}pposite dirt'ciions. The host type of 
flryiii;' cylinder is tme (Hmtiinin^' no moviiijr internal luirts, 
since fliesc parts are liable to )M‘como olwtriictsl, and even 
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})r()keii*l)y tiu* iiiiitcriiil uihUt tmiiniont wlieii in larfrt» lumps: 
Hii(l tluT also IIK^ak tiic iiAturiiil ^fuviu too Amill in sumo 
(•}is<‘s. The rokiry ni(jveiiti‘iit oF U»‘ oylimlor or of tin* shaft, 
not* only stij's uj> imiU'riai, and! Unis ^p’Ratly amdrraltis 
<lryin^ hy J)r*‘st>uting fivsh surfac.»‘H !*<«• ovaj»orati()ii, lint also 
^■a<lually movos ilu* nnitK‘i-ial onward in tin* iryliiidi-r Thr 
o])iM'iiiion, tlnM'rfoiv, proci'ods rontiiiuoAsly, in thr same way* 
as in a dryinif Ihn*, thoui^di mor.* rapidly on ac-wiimt of tin* 
constant stiirin;^, anti yields a ])fodnct <jf jwjrftctly uniform 
tlmicss'tliroujjdnmt. Tin* jinwanl movement of the mat«*rial 
is ellectetl in \arious ways, either hy means of a rotatinji; 
shaft (inside ihi* eyliiid«‘r; iitted with spirally nioun(<‘iI arms, 
ainl lh(‘n‘rore aetin;^ like a w<»rin conveyor, tir else hy mount- 
iji;; the drum wilh one eini hinlii‘r than the other. The 
latter etlei’l may he also fditaiin*d hy the usi* of a conical 
casing the sliaft heiii'^ mounted lioiizotikilly, tlioii^h the 
cylindrical form, with the shaft tiit4‘d at an an^ie willi the 
liorizoiital, is in'elV-ralile, on acmiint <if |^>w«*r cost and jifrcalci* 
case of niaiiufacture. In this system the (M‘nti'^1 shaft and 
arms ait* unnecessary, tlie dmm Ix'ijii^ actuated hy a t-oothed 
round the outer edfje, driven hy worm or co» f'euyinif. 
V’orm ^earin;^ is iiifl'erahle, hein^ moix* easily fitted ainl 
eivinn the it'ipiisiti' slow movement without any titaihlcsoine 
itHlueiii;,^ ;rc!ar when the shaftino is run at tin* ordinary spceil. 
In \iew of the small ]Kjwer neeiied tj> drive the cylinder, no 
ohjcclion on the sejon* of useful <*tft*fit applies to tlic urn* of 
worm ^fearin^. 

The iiit«*rior of the eylindcr must In* titled with hhwlcs, 
whicli lift up the fliaterial un<ler tri'atmeiil and allow it to 
fall down a^aiii slowly ami in .small quantiti^, so tli|it each 
iwirticlc is i-epeatcilly exjiustHl flj thi* siu’itiuiidiiiff wanu aii’. 
Af. the same linn*, the material is always lifted p(‘yx*nclicu1ai' 
to the axis of the drum and falJs vertically, thus <lescril)iiipr a 
spiral line, the pitch of which <lci)ends on the Klo]K**of the 
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(Irtiin towanl the huriwmtal Eacli re\()liiti(»n 'of the 
(IniTii, tlien^fore, luovcw eVeiy jMiWicIt of tli(* contents Kpimlly 
onward, tlie mte of advauo* bi!in;> l»y two fachiiv— 

thesjM'ed of tlie dnmi and the axial 8lj)|e. ]f the lattc'? he 
nil, the pitch of the aforesaid spiral will lx* also jiil, and the 
material will Ix^ turned over Imt not moved forward; and in 
pi*o])ortion as the' axial s1o|m* is inereased or climinished. so 
also will the mati'iial in the drniii nm\e fastei' or slower. 
Since thi* sann* diuni is iiSed for dryine ditl(‘n*iit materials 
at difteivnt tinj»‘s, nr for tivatiiij^ the siune material contain- 
ing ditiereut jH*rci*nta;^es of moisture*, it is a<l visa hie to make 
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prfivisi»ni for working in a ct»iTes]sindin;; maimer, whieli can 
he must easily d»»ne hy makirijj the axial s1o]h‘ adiiist.al)le. In 
this manner the onward movement of the mat4>rial ran Ih* 
aceelerate«l or retarde«l as nHinired, and the diyin*,^ prow*ss 
carried on in a iiniforiii maum*r at the siualh'st (*xp*ns(*. A 
few instances (d ty]iieal dryin|T ey|iIldel^ will now lx* f«iv<‘n, 
the details of Which (sin lx* iii(Klitit*iI acwirdin^ to Te(|nire- 
iiiimts. 

Fi^. (I /(‘presents a luirizontal drum [a) littwl with a sliaft 
(/<), the arms (cj «»f which move, tin* matei'ial onwanl. Tin* 
C 3 dinder is of the fixed tyjM!, and is jackeUnl for sh*iim heat- 
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iii^^ T4 k‘ lilionited inoistiin* (‘sc91{k‘s tlinm^h tb(‘ (libcliui'^<‘ 
outlet.' 

Tlie Passlnirw dryiiij; ifljpjiratus (Kijif, 7) is iulorually^ 



with a I'fHary system of tulx‘S, which also servos to unx, 
advaiuje {ithI dry the contents of the di-uin. The heatiiif; 
etGcieiiey of this ap])aratas is aud results in hi^h drying 
cajaieity. It may Im* ln*ated hy either live or exhaust *lstcain. 



IS 
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'HiChi* nitary <lricrK are Huitjible whcR* cheaj) j)laiii; is the 
]u-iine pousiileiiitioii, i;atlivr tliauftlu^ <lryinjj of larj^e quanti- 
ties of uiati'nal at a low t4ati|»‘i‘atiiri'. 



Hn. H.— Passliuni’h ViicuuT)NJ)ryjn{||'Piaut. 
- Ait]inui|i.i. D Sioani Inlet.) 


The Pjisshurjf vacuum drier S) consists of a cast or 
wrtaifrlit-iron Citse, which ciiii Ik.* hermetically closed hy doom 
at «nn* or iKdJi ends. The inside is divid(>d into a numl)or of 
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fiUjK*riu/jK)Ht*(l .st<‘tiui or hot-WHtt‘r Ikixoh, titUMl wtlw ]»rojx.T 
<*()ii]H‘rfcioii.s foi* a«liniUin» awl fluid, 

a?)ii coiiHti-uctrd to stand a*W4n*kiii;ipi*(‘Ksun‘ of 5*atfrio.sp}ieres. 
TIkw! boxes HUpiMr t the trays liohliiijr the iiiatiM-ial to Ik; 
dried. WIumi tlu* nil)b(>r-sIi{Nl d4M>i?j*liavi' ln'oii (*1 os4mI, a 
v.w.uuni of 7i0 itiiii, mercury ;;anoe is piodiioi*d in tlu* ease 
by mejnis of an airpunij). tin* Ik)x<-s iii«*an\\biJe tra- 

vei'S4‘d by the steam or oilier heating fluid 4‘m|)Joy4‘d. In 
eonseijuence of tin* vaeiium tbe^wat**!- in the nialerial to 
III* drieil is v.‘ipiin's4*d reiylily at a e4im|)!imtiv4*ly moderati’ 
temperature i.iliout 104 K.). so that ilryinj; is soon 4 -flected. 
Ill fact the apjuiratus ^\ill ilry in a b*\v lnuir,s, and witliont 
ibe slightest risk ol' uverln‘atin*^, materials wliidi are dillicult 
to dry and take sexeivil days when tiuated by otln*r jirocessi's, 
e\en ir tbey e.in be dried at all. Tlie apjiaratiis is <*asily and 
I oM\i‘nienlly bil, and diu‘s its work in a clean and ellieiciit 
iii.inner. Tln‘ t4*ni]»eratuii‘ is re^'ulabsl by sim])ly si'ttin^ the 
sleaiiij>i|h‘ val\<*. When warm wat**!- isgised for la-atino and 
an eliieii‘nl xaeuiim is olitained by means oi a vagiuiv ])nm]), 
till watei* ran be vajiorised at (iS K. A more eom[)lete de- 
*e'*i])tinn ol'dryin^i |»lant is jjiveii by \Vi*i«>und in bis work on 
tins subject. 

PrittKYINiJ TIIK (b’ltD. 

One biindred ])ar‘s by weij;;lit of W4*ll-pn*HS(*d curd arc 
stirred to a pulp with ^>0 ]iarls ol' water, and this is 
treated, in order t-o remove lactic aciil and buttej- bit, by 
steamin^r for twcntv-li' e to tliiily minutes in a wooden vat 
containing about I^jO ]iart-s of a 1 per cent, solution of bi- 
i^rbonaCl* of sinla. * 

'riie X at must Ik* fairly laip’, on account of tin* fixitbin^ 
that occui-s. Aftm* heiitinj,^ the mass forms a tliiii inijky licpiid, 
’which is translcri-ed to a scparat-e \essel to cool, and is tJien 
ti eated with dilute nitric acid until a small saiujile no ioii^er 
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oxhihitw' ti*aci*H of pm'ipitiitc. Ah a nili» -\ to ^ j)t*r cent, 
of 40 jHT cent iiitrie^aicKly uiixeil wil.h 4 pwf*s by wei^^lit of 
water, will 1 h‘ MufTicient. The casein Hi‘])anites out fi-oin the 
inillvV liquiil on stoilintj iui<i falls to the bottoiu. The sn;)(T- 
iiabint fluid is niii ort‘*the cusidn rinsed with fii'sh water, h‘ft 
to M'ttie., the water decanted, and the washin^i re|M'ated till 
tin* ettluenl water ‘r^^ iR'i'IWtlv neutral. 

To make the casein a^ dry as jMissihlf il. is laid on filter 
cloths to dniiii and afterwards pri*s«e l, preferably in a tilt it 
press, this (tperutioii Isdiiy followpil by drying; on trays in 
drying: cliainbers at a teuijierature of 120‘ to I tt) K. The 
tinished i»roduct (kin eitln-r bi* worked up at once or stonsl in 
a dry ]»lac<‘ lor usi^ later on. The sinidl re'iidiial ipiantity of 
biUliM fat ill the (usein could be entirely renio\ed b\ dii];estitin 
with benzol or with an etluT-alcoboI mixture, but owiii^^Mo tlie 
rroublesoiiH- natiirt* of tlie piocess it is seldom ]»ractised One 
hnndivil jiarts of euid furnish In pirts of puritied castdn, free 
from lactic acid and Jmtler fat 'I’he material can be imme- 
diately tt»n\,<irted iiitoa ennd *ilue by inixiii;;; it with 2r> percent, 
of distilh*d w'aterand I (o 4 jM-r cent, of hiiyirbonati' »>f soda in 
a ii 4 'eliani('al stirring apparatus workiii;; at lift>eeu to twentV 
revolutions |M*r niimit>e AfU'rwai’ds anotliei- 25 per cent, of 
• listilled w'uter is addisl complete the solution and tin* 
whole is left t«i .Hlainl for live to six luairs. At the oihI of 
that lime the ;r|ue will lie pliant and lit. for use. An antiseptic 
is addiil to prevent mould. 
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Jx i>nlrr io olitaiii wliitf vasfiii, i'm* f“i>m tlu* y«‘llow 
sittachin;; 1(» that ])n*|Kiiv(l with .siilplnirio aciM, sov^Tal <lif 
iVrciil. aciilN arr us«*«l ui siK*c«*sKioii as |iri-t*i])iiaiits, a 
which also has t.hc aiKaiiUim* of clicapncss The host })ian 
Is h) lirst throw <lowji lla* oasc^in as witli sulphuric 

acid, then dissolM* tliis cunl in alkali, and ri‘prts‘ipita1c witii 
acetii- acid. Accordin;^ In the (Tcnnan patient s|x*citication 
of li. Hatniaker ^dated May, 1001), alnMil. mu' and a half 
parts h^ volume of sulphuric acid (ilAisity 0() IJ.}. diliiWd 
with sc\cn of water, are siiHicient to preci|)it-.Tt.e ^ln‘ cun I 
Jr.)iii l,t)00 parts <if milk. If the o]jeration is ]»erforiimd at a 
temperature of lt)0 to 120'’ F the cuni will c<nne «fijwn 
a.- lare;e and soliil luin|>s, which must tlien Ik‘ thorou^rhly 
washed with cold water. The ciinl fiinn the aho\e ipiautity 
of iftilk can lx- dissoKed in MoO |Kirts of a 5 per (Tiit. solution 
of hicarlx)nate of soda, the proC4‘ss hein^ acc<*lerated hy 
u aniline; the wliole to JOO F. Acetic acid of alxmt 20 jh.t 
C(‘nt. Ntrt'n;;th is used, and is addeii slowdy till all the casein 
has Ihm'Ii thrown (^)wn and tlie se])arat.ed ai^ueous liquid is 
jKTfectlv clear. ^\rter this liquid has heen^ drawn oft* the 
tasein is tliorouj^hly washed witji cohl water. 

A. Hall rmiminends lliat the milk slioiihl he cunlksl 
with hydrochloric acid, the resulting cjisein hcin«»" heated to 
sucli a deeii'f that tin* contained acid volatilises A eiirrenl 
of air is passed throiit>;h the mass. 

pin 
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AcronJiiinr to A. Spitlfh^, tliL* iilkali iifw'il in ])iv|)arin<f 
till? cjiMoin Nlioiihl Im* rcpl/iccd hv an alkali cjirlKmati-, wluiii a 
' <i<»lourlrHs, (*as»*iii is (l«hin*d. In tin's niso (Ik* reaction 

piwisls inon* ;^‘a<lnally. SlnniM a transjMumt ]»ro«lu(*t 1 m* 
<l(*siivd, the se|»amt-iHl siilisljnice shnnM not In* reiiiov»‘il fj-oni 
the Noliitioii until 'the latter (k'^iis to In* trans|ia)'ent. 

K. Hiipreelit srates that the hillowin^f iiielluMl is eTiiployed 
lor ])r(nluei]ie: teehnical casejii 

Skim milk is ]»lan‘i| in a vat fitU’d with sliiTers ee'isistine 
of a Nertieal shaft (M>.*ryiii;: se\eral hoi*izoulal hladiN. These 
stiiTei-s are S4‘( wi as t«t hriiie (Ik* whoh* id' i1k* liipiid 

into rapid rotation, and ililuti* Imlniehlorie oraei-tie aeid is 
run in hy ih'^^M*** Tin* e.isein lie;,dns to M‘])arate iiimieili- 
at^'ly in the form id' temler while llakis and lln* i|uanlilytd‘ 
aeid useil is strictly limitisl to tin- amount iieeessart for pr<*- 
eipitation . whih nnitmuiiijj; the ’•lirriu;^ a sample id' tlie 
liijuid is taken, filt«'ri‘d. and the eleir liltrah teste<l with a 
lilth* id' till' aeid. Jf ’’it ri*iiiains eh-ar, the \\lnde id' the easidn 
has hei*n ])ri^ ipitated 

Thi* liijiiid isthi*!! ii*ft alone until all the i'asein has s(*ttleil 
ilown, A\hi'ri‘U|Hm iIh* eli*ar liijuiil may he syphom'il idf hy 
mi*ansid‘ a ruhl)i*r tuht* titled with a i,dass fumtid, the mouth 
id' whieh is eiiVeiTil with tiin* ;^au»' and is liAVi-ri'il inti) iJn* 
li(]uiil until it ns’iehes tin* eiirii, whieh is kept haek h\*thi‘ 
^m/e sieve Tlu* sejiarat^'il liipiiil eontains alhuminoid ei)in- 
pounils, sidts ami the whole t)f tin* milk suear pri'sent in the 
milk, for the ri-eovery of whieh it ean thi*!) Im- Iri'ati'il. 

Thi* easi*in h‘ft in ilu* vat. is stin-eil with watei', left 
to settli*, llm water niii oil’ ami tin* oj)i‘j‘at.i\in n'peali'il two or 
threi* times Tin* eas(*iii, t.h\is Mutlie.ii'iitly puriti(>il, is ])lae(*t! 
in strone tilti*!* eliiths ainl lahl iH'tween w'iM)ih*n ])lau*H in a 
sej'ijw preAs Ihvssim* is ajiplieil erailually ariil so loner «« 
any li<|uiil eontiimes ht iln)]). The i-aM*in is nevt tak(*n out 
of tin* /dotlis, and as it still eontains a (tonshleiuhl * amount 
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ol' iiKiistTire, it i^ l)i*()k<*ii <Iu\vii iiHo small hiiups, which arc 
sjn’twl out thinly on clothK*sin‘tdttMl hn Iranics. 'riujst^ arc 
j»la<*tHl in a •b’vin^^-i'ooiii, kc]»t at a lcni|M‘ratijri‘ ol* alM>ut NO” K.,< 
until till! CAsoin is perfectly Inn* from water !iii(l will cvmnhle 
»lo\\n to powiler nniler the pressure of tlie lin^ei-. 

When thuroii^^hly ilry, casein can lx* )«iel?eil and stored 
in ii dry riKUn for an indetiniti* ]M‘rioi], without iinder;jfoin;ir 
alteration. On the othei liainl. thi‘ preM'iHM' of even the 
'Niii.dlest «|U:intity of nidistiire eiiahh's iiiiero>oi i^anisnis to 
develu]) in the casein and eaiise ])utr<'t*aet>Ion of the whole 
mass. The following niethiKl is a ;;ood one to a<lo]>t in 
paekiiiii casein. ’I’hi- tlrieil proiluct is spo-ad mi elotlis 
.Old spray«‘d o\er with a small ipiantity of pure Ito pm- cent, 
alrohiil, after which it is iiiimisliately jiacked ti;:;litly into 
"(luan* eaidlMrird ho\«‘s, with a slri]) id }iaper ]ia.st(‘d roinnl 
the ei|;^i‘ of tin* lid w'hi'ii chised. Tin* minut-i' ijUantity of 
sjiirit introduced into the casein \olatilises. and forms an 
.11 inos]»ln*re in which no ii.icro-or^inisii^ can do'doj). 

t'asein ])i''‘pai'i*d in this manner will ;^]‘.idua41y ^well up, 
n vM'y dilute solutions of caustic alkalies or their carlMUwites, 
ti. a trans|)aient mass, and eveiit-uall\ |iass into soliftioii. 
The snne result e;in 1 m‘ ohtained w’it.hoiit> diyinc the casein 
the solution keepinc well ami having the ad>anta;i^‘ of hein^ 
reafly fi ir use without W'aitini,^ for the soli<l casein t^i swell 
and iliss(»l\e With this object tin* waushed (visein is mixed 
in tin* vat w'ith sulHcient wrat^'r bi form a thii'k cream, and 
addiii" to this mixture alxiut a ipiarter of a ])int of aqueous am- 
miaiia ]ier ]>()Uiid^)r dry curd present. Tliiscaii he calculated 
ap]a’o\imately from the weight of milk taken iji the lii'st 
]»la<*e, the avera^^e easi‘in content heinj; H 2 |kt mifc Aft<‘r 
addine the ammonia the vat is f*o\ere.d U]) and the stirrers 
ke]>t in motion for some time. whereuiMin. if snilicient 
ammonia has Imsmi iisiil. the casein will Ik* found to have 
dissoKei^^b) a clear viscous liquid, id a faint yellow^ tiiij^e. 
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Oil the utlior hand, if tlut tujnid is cloudy, more umiuoiiia 
should 1 m‘ ii<l(|ed, witli stirtniijr, untiUhe solution Im^coidch clcnr. 

< Th(‘ fiiiish(‘d solution is tliVn nui into ^lass Isttth'S at onci' 
and hunindically oIokhI down. Afh‘r j)i’olon;,^d st>undin}i;, a 
small dcjinsit of imdissohcd casidn may sf'ttlc down in Die 
iKittlcs. This ('lariiicd solution when |Miiir(‘d out on ^^liiss, drit^ to 
a liard, ordoiirlcss and iiLsoluhtf mass, of hi^di lustn*, on which 
afcount it sitvps as an oxwlNmt JacjjUfr. 1 Vintin^r imiK mi's that 
arc not sensitive to the action of ammonia may In^ mi.ved and 
pritikNl with the liipiid, the easchi iMSMiminjjf insohihlc and 
thus li\inj;f tlie (*oIour on tiu* fala’ie. 

A |Mit<'nt on the followiti^ lim-s, Tor |ire|Kiriii;; fat-freu 
easein fnan skim milk, was t-aken out hy Mieriseh and 
Dr. Elurhardt. Onlinary “M‘]MnMted” milk l^)ntains 0*2 to 
0‘3 [mt cent of tat, and if used fur tlie |>n‘] meat ion fd' easein, 
;;;ives a pHsliict eoiitainiii<> (i to 8 |h*v eent of fat. 'Hie 
usual metli<Ml of ''etliii*' rid of this fat is l»y extraetioii with 
fat solvents or re]H‘ate(L s«dutioii in alkalies and ie|)i'eci]>itati(»n 
hy aeids . tHit in the patented javwi^ss the skim milk is 
mi\(Mi with alkali, then wanned and eeiitrii‘u;,'alised to e\|)el, 
tlie •fat and afterwanls treati*!] with acid in llie usual 
manner, to thi'ow ilown the casein. Kor examph*. 100 ^[alioiis 
of skim milk an* mixed with a solution of 2 to 4 Ih. of 
eaustic s<ida, the whole heiiijj wanm!il to 100 to 112' F. 
and put tliiiMi^'h the eent rifn^ral se|NW‘ator iniiil iio mon* fat 
eomes away. The e.is«'in is jie.xt thniwn dtiwn with dilute 
Milphnrie acid and collected, washed, ]»n‘s.sed and. if neces- 
sary, drinl. The ])ixKhn‘t will satisfy pr^v^lic{d i'ej)uirenM‘nts 
in n'.Mjs‘ct of freedom fnuii fat. 

Riefh-d’s imdliiM] of pn-cyiitatin^^ easein with ethylsnl- 
phnrie. acid is inteiideii to n*plaee the use ol {ic<‘tie acid, 
hictic acid und sui]ihuric acid for this pur|Kise. The acid in 
4|nestion shaivs with siilpliuric and acetie acids the prop(‘rt-y 
of prr'^Mpitatin^ the cjisein in an uiideeom))iiKe(],« comjiad' 
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and urni-niuc'inoj^iH r(win, but possesses the* udvaiita^^t' that, 
owin^r to tlu‘ rejidy solubilfty of its liiiio Kiilf,tiu‘ cjisidn is 
obtiUJKid almost fm* from ash at*thi‘ lirst ])rm]>itation. Ati 
tilt.* sanit* tinii.* tin* tustdii is ])Of)]vr in friTiiis than wlini 
at'iilif acid or lactic acid is used, and tin* inverting action on 
the milk sii;(ar is sniallcv. (Vudi* (‘thylKulflliunc iicitl is 
used, this hciiijj; prejuirt'd by rapidly mixing cipial volumes 
of concentr.itt'd suljihuric acitl ami strong; alcoliol, and 
leaving, tin* inixturt* tti sbiiid for several hours in :i warm 
place. • 

To obtiiin soluble casein in tin* tlry commeivial state, the 
cni’il is throw n dim n from tin* milk. washe<l to n*move whey 
and any i*.\cess of ]irecipitant, dried at a moderate teiiijM'ra- 
tiire to ])rei‘lude nsk of burning; ^'annlatcd, and alhiweil to 
ahsorli a small i|Uantitv *if dissoUed alkali by rajiidly stirrine 
the twn to;,n‘th<‘r. Kiiiiilly tin* ^rranulaled alkaline protluct 
is dri«*d in accordance with American |iritent 

Szekely'.s patent (tierman patent* I2»i.4<2:b n‘lat.es to 
the deeirtii|>osilion of milk into casein ainl whey^iy Queans of 
earhieiie acid For this pur^msi*, swei‘1 new' milk, cream, 
slviiii milk or buttermilk, is ]»laced in a closed vesM*l, w'aftin-d 
somewhat above St i F.. ami a sutlicient amount, of carbonie 
.icid ;jas is Ibrceil in under pre.ssun* to pn‘ci]»itate the wdioh* 
ol' rtie eas4‘iii when well shaken nr stirred. 

To neutralise the jlitfereiiees in skim milk in the s(*pira- 
tiiMi (»r casein, t'. K llellamy of Fhihidi*Iphia adds to the 
CJi'^ein ill the preparation of casein ;;liie an alkali arsenate 
«ci/. Na.IlAsO,). , This addition is stated to increase the 
adhesive |Miw'(‘r i>f the f^lne, ]»reserve it fiiJin putrefaction, 
*aml form a kind of morilant, ajjtiii;; as a binder betwl'eii tin* 
paper, the casein ‘^liie and any atided colouring matter. 

Pure casein, live I'i'om ash, is iibtaimsl hy ])reci|iilatin;* 

1 ,01)0 jiarks uf coM milk with 2t) parts of aci'lic acid W'hich 
leaves tl^'Jiulk of the laciJilhuiiuMi ill solution. The^Hlteivd 



and slijjflitlv wjisliL'fl piiKMiiitai.** is jinritiitl ]»y solu- 

tion in watiT contafiiin;; suiHck'iil (‘oinnioi'ml auiitioiiiiini 
CJirlnmatr to furnish a drch.rdly alkaliiu* rnidion, lia- IIIUm-imI 
Noliilion tin*!! nrutraliscii witli acrtic acid Accorllin^ 
trf) lii'cliamji. this pure casein dissoKes, wlien drinl. in alwait 
I, (MM) ]Knts ofVater, ns as in alkalie.s and acids 

The IIo|i|ie - Scylcr nietlHsl of |»re| Kirin;; casein, as 
jnuftised hy Haiumarsten, consisls in treatine jnilk witli 
acetic acid, and dissolxiiii* the pi-ecipitati* in dilute ainiMonia 
or siNliuin carUmatr, an alkaline p'action In'Iii;^ ;;uarded 
a;;ainsl. This ojiciation is iv|}eated, and the casein is 
treat'ed with alcohol and erher to c<ini]>let<‘ly eiiniinatc the 
contained fat, a si‘coiid MxMtincnt uith acetic acid ainl sn|a 
liein;; aflcnxanls eixcii. ]V»\ided a stionnly alkaline reac- 
tion is a\oid<‘d. thr casein is not tlecjmijHiseil. Thi‘ renioxal 
of fdt can he tacilitated )i\ r< placine new milk hy skim. 

According; to another re|H»rt. jaip casein is ohiainahle h\ 
diluting; milk with hnir limes its own \olume of w'aliT. and 
then ailoin;; .sutiicieiit acetic aciil to hrin;; the acid content 
of the mixture to 0*t)7.'»-()’I jM*r cent The |inri}Mlale is 
jairhied hy triiiiiation under watei, and then immediately 
ii'dis-solved in \ery 'liliite jiotash, followed hy re]ireci|Mt,ition 
with acetic acid The casein is washed in water, riihhed 
dow'ii tine with DT |H‘r cent alcohol diained and washed 
with I'ther. 

lie.saiia ;;ives tin folkiwin;; ijistrnctions for the |»re|Kira- 
t.ion of casein for teclinical ]iuiiM»ses 

Skim milk from the si‘|iHratoi is head'd to alsHit !)r>' F. 
in a cheese \al or similar \essel, direct steam ladiij; u.sed if 
^ necessaVy. It is then tn'ati**! with alKUit .‘1 |«iits |M‘r mik 
of cnide hydniehlorie aeid, iiiiwinusly ililuted with 5 to (> 
voiiimi'S of water, and eiiniled, the w'iiey hein;; rlrained oil* 
and the curd s|iri*ad out tliinly on a .slojiin^ iahle t>) (skiI. 
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rliuriwil witji wat^T wliicli is drawn (ilV flir cunl 
has suh^jidt'd. Alter n'liinvtii;' a fui*tlier ijuatij.ity oF wat.fr 
im-ssiri;,' tlir curd in a weij[,dil.efl sack nr in a pr<‘ss under* 
iP.Mleraie Inad, the prndiid. wliieh is still nmist, is l»rnken 
d'>wn in a cui-d mill and is reaily f<ir sale in tlie daiii]) sbite. 

’ casein is llie kind lienerally^ IVir teelmical 

]nir|«)s«‘s Varinus I'ni’iii'* of ilryini; anjuirat-ns may U‘ used, 
‘‘Ucli as the lint-air a] >]»arat Us i‘iirdr\in^ \ejri*tal>leK nr healed 
■ lr\ in;^ *i-hamhers lilteil wnh Iranies Inr siijuini'lin;^ snjierim- 
]Mis<‘i| tia\s made ni‘ sfcnrti^ eanvas, piii'meahle tn nmistun;. 
Thesi- li'U-aii* ,i]iplianees ennsume a ;;n*at 'leal nl' luel and 
lie irnnhlesinne In iiian.ijL^i* unless lilti’d with I'Xpensive 
me<*h;inieal ‘'iirrin;^ in tninin;; di-viiM**^, tin ennstant turnine 
iIImI tiir.ikini; dnwn nl' the easein heilii;^ lieeessiirv At the 
' iin*' tine a emi'^tant dr\iii;i tianjieratnre helweeii J22 and 
IT") 1', lull*'!. 1 m‘ maintained. Knr tins ]inr]M)se the Inllnw- 
Miu arran^enient lias jirnved ver\ satisl'aclnrv and cheaj), 

• m -Ides cnahlini: tin- heal t.** In* \vell*ii|.ilised. Twn small 
iiriik wall" ahniil a Innl hinh. an- liiiill, withniit*rniftidatinns, 
iMche" apiirt each heiii;^ ln]»|»ed hy a cnpine nf wnnd l» 
iii'lws sipiare The enpill^i i" suriiinuiiied hy a llliek fttrip 
nl il.imji niillhnard alNUit 2 incln^s wide, and this in turn hy 
plati's nl sheet irnii, 40 inches h\ SO and ^ inch thick, fastened 
ln\fii hy snews. sn as tn rnrill .1 Inn;^ linri/niital line 40 
'.neln " uide and 12 hi»h. When* llie ends of the iron ]»lat<*H 
Inin Ihey are MUpjMirti‘i| hy wiMideii tra\crses tn wliieh they 
ari' s( rewed \\ ith an inter^ eiiiii^ layer nf niillhnard as in the 
i-ase f)l' the en])inj;% 'I he twn ends nf this tine are clnsi'd hy 
lirick walls thr<aj;^h nm* nl' which exhaust steam is intrn- 

* luced whilst an npeiiinf^ in l[ie ntln-r enahkss tin* s*l.<‘ani to^ 

• seajif intn a small chimney, 'riie line shnulil liavi* a jyentle 
"ln]M* towards this <*iid sn that tin* cniid»*nsed imfisture may 
<lrain aw'ay. 'File casein may 1 m* drit*d very quickly on those 
•rnii ]»lat-»fj hy s]>roa<liii;f it nut nii the farther <*iid aipl turn- 
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in^ it o\er with wmrk‘ii nIiovi'Ik tuwanls^ tin* liotkT oud. 
Tnlc^H (‘r«rt<.Nl indoorh, lift* Him* hiuhI 1m* covcrrtl w’Mi ii wiilt* 
1 nM)f t<) ])r()t4*(*t the plates from rain, l^y mciuis of this simple 
a])pliaiii‘(*, lar^e ([natitities of e.'isein can Ih* dric'd in a slioi’t 
time, the onl^' ]>r(‘caiiti<ni necessary lM‘in«i; t-o pit)ti‘ct it fnaii 
overliealin^^ hV vi;^n)rous shovelling and hreakin;; down' tlie 
]iiin])s, the thiw i>f 'sk*ain lN'in;;alsf) cheeked if found desirahle. 

i!y this means. 100 {kuIk of skim milk will yiehl alKiut 8] 
parts of dam]) or .‘J; jwirts ol dry casein. This is put on tin* 
market as •‘ti'clinieal, cawin " or ‘* tackirin It is soluble in 
alkalies hut insoluhle in water uidi‘ss the latter r<Mi‘i\'es an 
ailditioii of |0jM*r c»*nt. ot some alkali (o/., s^nla, l)ora\ or 
ammoniii;. The rlry casidn .still contains alH>nt 10 per ci‘nt. 
of moisturt*. which constitutes one of the l‘actor.s «leterminhi'' 
tin* i|uality oi the piiodiict thoiuifh less inqtortant than the 
a]))H*arance and smell. The lattiT mnsi o]i ni> account he 
amnioniacal, hut recall that of fresh milk, and the (*olour 
niiLst 1 m* |)nre whiti** The piiier the colour and the inori* 
a;,n’et‘ahlt- tls. smell, bln* hi;;her the \ .du«‘. 

SoluMe casein is ohtaimsl fn)m the moist |)nHluct hy »lis- 
solv*in;; tin* siinie in an alkali caustic ])ola.sh or soda .immonia. 
Iinj(‘\\ati'r or Uiryta wafer , or in an alkali stilt ;'carhonate of 
potasli or soda'., and e\a|ioratin;; the solution at moderak* 
teiji|M‘ralun‘S. 'riiis soluble casein is rarely jin-pared* in 
dairies, since the industrial consumi*iN of the article can 
make it moiv easily and cliea})ly thijnj.sehe.s fitun tin* moist 
or dry jinMhicl. On this account they usually siKvify the 
manner in which the moist eas<*in is to 1^> ])re|iared. Chiii- 
sejjUently, whi'ii these |)artiftnlars are s])eciKed in tin* contract, 
tile (UsHii'niaker will do well to adhere to tJie instructions' 

I 

;pven, and not to eiujtiox .s«)me other method of |>r(‘paratiun 
that may se«*ni prefenihle to him, or he may conllict wilh Ihe 
ohji'cts and views of his custoiiier. 

Anothi*!' iindhodof pivjtaration, recommended hy Just, is 
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iisnl in •AimM-ica, tind runiislics Ji lijrht, dry, i^irous nii>dm*t. 
Altliou-^h siinil.‘ir*iii**tIiods <*.Mi])h)yr4 in (iimnaiiy 

for MHiu: y^’sn's, tin* in\«*nt<^ oIitaiiUMl a ]Mit4*nt. in that country, 
tlic ■«pi‘ciiicat.ioii of wliicli reads as foiloM'.s: “A ])roc4'Ks for 
prcjKirine milk casein in a lijilit, dry. ])««rons form, consislinj; 
in distrilmtin^ a dilute ai|uci»us solution of cascip in a uniform 
lliin lay<‘r «)Ncr a siiital)le surfac*- pn-Nionsfy heated to o\er 
•JtK) K wlierehv the <*asein is dried, th o|M‘ration lu-inj^ jK‘r- 
loimed under ni. Unary atmos]>li«'rii* jiressnre" The followin«f 
moililinilion iv also ilescrihiij in the s]M-cilicution, lull is not. 
pioti'cleil hy the jiateiil 'fuentx-tixe gallons of water In-filed 
III lori to lit) K and contfiiniiiLi 1 to 1 1 Ih of carlMinate ol 
soda in solution, are useil to dis^flxe I To Ih. of moist ciisein 
in* ll‘t Ih ol dry c*a‘<ein. uilh cotitiniie<i -^lii’i’in;;. Txvo 
lll••tal exIimleiN, mounted mi itise together that nothing 
Ihii-ker than a snip of pajH*i can pas^ heiwei*n them, are 
nitfited in oj.jMisite direetioiis and hejited In steam at <i tem- 
pi-iMtnre of :21*J to :i2f) K , and the dissoixed etisein is allowed 
|.<i lhi\x ilown lnitxxeen tln-in The liijuid dries mm^ediately, 
and the thin, hriltle layer of drieil material is serajKMl or 
% tflV the rolli-rs vx'hilst, it jiiessed t.hroii;;h a hair 

>iexe, it furnishes .1 tine, sohihh* easein poxxdei. 

'I’his method is at all e\,-iils chi*a]> ami ^inijile, jiivinjf 
.1 Liyod, sta])h- ])nnluct, provided tin* fat and milk sn«,nii- havi* 
l■•■l■n jiropi'rlx elimiiiafei 1 The ;;ranlin«; of the (ierman patent- 
look ixx'o years, a sien of tin* teiiaeitx xxith whieh Die inxcii- 
toi fought his «‘fise, lhoui»h sueh a elaiiii as that set forth 
fiUive is very litth- pmlect.ion. ainl it is dillicult t»»sec wln-n* 
tile novi-lly comes ?n. 

^ ^ccordine to ft xvritU-n (*ommuuicaition fl■flnl the iyx entor, 
llu‘ ])roees.s has been worked in ^iiiiTicii on a larj»i‘ scale sinci- 
Marcli l!lO*i one fad-ory tnvitiii^ 2fj0,tH)0 Ih. of^skim milk 
daily, xxdiilst a scc<ind factorx lieenii ojM*rations in Octoher. 
l!IO:i 
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iNSOLrillJ-: PttEI'AIJATION OK (‘ASEIN. 

TK'Sfri'orjrc iiiul U'lirict, in nmkip^r i\ snp|)K‘, iiisolulilo pn*- 
]Mratioii of cviMoin an<1 otluT allunuinoiils, ('iiiloaM)ur t4> ovor- 
coini* tho ilcFi'cts iih'IIumIs, nsiii<r metallic nxiOi's. 

acitls, by Ihi* clH'iiiifal activity ol' 

cniTciil to incrcaA* th* almo»*|»tinii of tlirsr <i\i(lc.s or aciifs by 
tin* caHciii, and (‘(niMcjiiuMitly iuipnivc tlicir circct. Tlic caNcdii 
i^ fitUehcd to tin* jMiMitivij idirtriMlr of an »‘l«‘(*tn»l\tie cfli, 
cbar^vd with a laith nnisisnn» of watvr l,0()0 parts, siiljilmric 
acid lod pjirts. and lahiiiic acid oOO juirK tin* in-ijatiw 
bciii^f fonncd of a ]»lati! iiisobdilc in llic bath Tin* .sulphnrir 
arid snpplii-s llir c.i.srin with ihr sidplinr. rnahlinii it to al»s»)rb 
tiir oxvi^rn of tlir liiitb, whilst (hr lannir arid inrrrasrs tiir 
inKohdality of thr pn»diirt and ivndrrs it sujtjtlr and lum- 
putrrf.lrtivr 'I'lir rlllTrul ilrro|il|MJsrs tin* hath, libiTatilij; 
b^>droHiMi at tlir nr^atiw rl*rlro«lr, whilst (hr o\y;;rii ol all 
(hr acids [m*scnt (lows t»i thr jMjsiiivr |M>lr, whrrr it K al^sja bnl 
by tlir casrin. llanler pniducts may Iw* obl.iinnl by irplacinn 
100 }Kirts of thr sulphnrir arhl in tin* bath by ,>0 jMits of 
pbosiiboric or ntln-r arid. Arrordinj,^ to thr usi*s for which 
tin* Vasi'in is int(*iithHl, tin* (aimic acid may h* rrplacrd by 
fithrr insulubilisiiiL' arnits. 



riKVITKl? IV 

(’< IMPOSITION A\l» PlpiJM'MmKS OK l \sl';iN 

• 

( \\si':LN,*t)i4‘ rliii-l' find (‘liarip'tmstir .‘illiiinrmoid siilistaiicr in 
milk, was. <m ;in-oiinl nf iK acid |ij- 0 |icrlics, loiin n*^jinlcd 
.IS an .‘in>nniinMt< . anil was class<‘d alon;> with llm alkali 
.dhuniinat>‘s ohiaiiicd hy dciiaturiii;' otlicr allMiminnid suli- 
staiic('s. I1()|){)c-Sc\ Icr and more |iai’ticularly Haniinar- 
stMi, wen- lln‘ first to dcmonstrati* its sc]iarati' cnlity, with 
a ci>iii|iosit ion \ar\in;; .iccordin^ to tin* ori^inatiu;' animal. 

Thi' casein nl' rows' milk consists of (\ r)2'lh> per cent; 
H, TOJ- to 7o:;, N\ 15(10 to ITilM ; 2278. S, 0 758 t) 

0 82, and 1*, 0 8 to 0 847 per cent. 

It is lackin;^^ in ulycocjdl and the carhohydnite j;rou]», 
h.is a larjie proportion of tyrosiii and trypto|)hane. 
<oidin;»ly, it is readily decoiiijHised hy pc|)sin and trypsin, and 
<lof s not furnish any heten»-allnimose on ])eptoiiisalion As 
• he Hi)|r njiti\e, alhuiueu, it is also attacked )»y erc]isin. 

Owin^ to the ease Avith which it is dee»)mposed, casein 
aUo plays a special |):irt in tmdaholiti^n 'I In* pro])orliion of 
lysin ami ehitaniinic acid is particularly hij^h ; and acconlinj^ 
to Wildcnow and Salkow'ski, ]»arainicleic acid conhiminatiul 
with alhumcii contains 8 to 4 per cent, ol ]>lios])horus. The 
wilt*** of casein are" sp«*eially inqK«rt*int: and, thoii;'!! [ike nil 
alhiimiiioids, it can form comp«niiMs Avith acids, and is thcn‘h)ri* 
r<*adily soliihh* in an i*\n*ss of acid, its own achl^charucter- 
istii's an* pre<loininan1 Accosdinj;; t.^> Ljicijuciir and Sacknr, 
the (‘(piivah*iit molecular weight of casein in its coiiipoumls 
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witli ImscN is 1,135. iwici its linsicity is 4 t'O G. 'Hif fur hij:[lw*r 
liioltTular of .5fK)0 Lo G,0(H), f(raii«l ly* Salkowski. 

Uainiiiai'sicii, Llimanu, noiii]K‘1 •wnl SiH'Miicr, aru IkihmI 
]i;)r1ly nil liy(lrol\siH ami jiartJy on llic iinostiVaiioii of acid 
Kiilts. S(K‘ldiii*r (lill-iviitialcs lictwc*!-!! two senes of salts, 
t^^n^ant flin*e In milk, casein is pi’esent as caleinin ciiseati': 
riml, ac('onliii(; to t^niraiit. not as the m>utral salt, hut as 
I'iilciiiiii 'iicaseati‘ coiiihiiKHi with cahnuni jiliosphah*. TJiis 
jmint. liowe\er, is imi yet jh-ojhtIv ilnmled. (VIeinm casr- 
aic may. fu i' sv. ])o.ssess ihe ]»ni|wrly of maiiitaiiiiii;;' in solu- 
tion or sus|M-iision tin* neutnil calcium jiliosphate also present 
in the milk or tin* milk nun contain a true doiihle siilt of 
calc iuni easeate ami calcium ])lioH])iiate . in eitlier ease, the* 
ealeium j»lios|>hati‘ is thi*own dow'n when casc*in is pnriju- 
l4iteil alone' thc‘ total milk fat, the cmuilsitication of 
whicli is tlierc-forc* due in ealeium casemate Tlii^ aeain is flic* 
reason of the- ;;reat ditficiill v ex|s‘rience«] in cihtainin«: Ciisein 
free- fiiim fat ami calcium phos|iliarc Whilst free casein is 
]terF<‘ctly insoluhie in w.iler, tin* m‘iitral sodium ami am- 
moniiim sjills an* readily soluble*. Kvcm the* acid .sjilts of 
cascMu arc scduhle in water, hut the sctlutions an* stronelv 
o|iali\seeTit (•alciuiil ca.seate dissoKes well, hut the solulioii 
has a distinctly iiiilk-\\hil4* .tp]H*arance Xntrose ami plas 
iiion are sodium easeate. Ammonium casi'ate is known as 
Kneasein 

Tasein is prcs'ipitatfLsl fj*uiJi .solutions of these salts, anci 
t-herc.'fore also fnmi milk, hy \cry weak tiiincral acids or hy 
stronc( acetic acid, and is redissoivcd wlu-n the pifcipitatln;^ 
acid is in e\w*ss. j'rfjeipit,ation of caseiil or it* salts ensues 
when tile solution is sat lira led wiiii eoiiiuii)]] salt, niH;;m‘Hinm 
sulphat-e or sodium sulphat*-. Feu* the hulk of the casein 
the limits in (In* case of unimoniuni suljihatc* are 2*2 ami 3‘G, 
thou^li a sli;elit eloudiiu'ss is already okserviMl when 1*2 is 
ii'aeheil. In other Li!.s]N!ets casein hcliavcs in acid, iiciitml 
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nr Jilkiiliiu* solution liko the other ftlhuininoids, i.c. * is pre- 
(•ipiUitt‘«l hy wilts ol* the heihy iiiefals, jiuil o-rtiiin complex 
orj^anic tiei<ls, so-calltMl alkjiloitl when the aeid is in 

exiHss. Tn addition, eawin is tlm>wu doxxn l»y most acid 
•aniline dyj-stulls and a luw eonijilex oi-fianic acMs, but only 
wlii'i. tlie reaeti«m is de<‘idedly aci«l. 

rolassiuin alum, in suitable etmeentrution, will throw 
tliavn the easein in milk, without aH’eetinir the other albu- 
minoids jn-esent. With an i‘xeess oF the salt, howexer, the 
])reeipitati‘ is rediss<»l\M‘<l. • Other im]Ma*tant eom|H)uu<ls of 
easein are those fornied when milk is coagulated by rennet, 
whiTebx the easein is ti’finsbirnied iiitu paraeasein. Like the 
unallei*ed easein, this substance is naidily w»lubk* in alkalies, 
thoiij^h its caleium salt is insuliible ; lienee, wln*n a soluble 
ealeiuni salt is present in the liquid, insoluble caleium 
iwii'aeaseati* or cheese is Formed. The eoa;>;ulati>»n of milk 
)»r«>eee*|s in two sta;,^es, cKetirrin^ sueeessively, tin* actual 
I’ermentatiM' eonYi*rsi«»n oF tin- easein by •the renip’t Ferment, 
and the visible eoae;ulation For which alone the J!t’eSl*nee of 
Urn** i-, neii'ssary l^araeasein is not ]»]-eeipiiated when the 
s<tlul)h* ealeiuni salts oF the milk haxe been remoxed 1»y 
oxalic aeid Ilalliburtcm xvonld coniine the name ])ara- 
easein to the eoa^idated easchi ealliii^ the solulile easein 
‘ i-asiMiio'^en 

In its other ]ir(i]ierties fiaraeaseiii is identical witli casein, 
hut is Ihrow’n dow’ii inon* nyulily tlwin the latkT hy common 
salt, so tJiat it. eaii he made lu eoajjulate, in a xvay, hy means 
of lar^e (|uantities oj^salt without any addition of lime. 

No real coatn^hition oeeiii's wlieii easein is expised to 
l«”:h tem])(‘ratiires ; and the solutions of its salts m.*ly he 
Uiilisl w'ithout siirterin;^ auy alU^mtiou. lu tlie di*y state, 
on the other hand, aeeoi'diiij; to Laaiucur and Suckur, it 
hecAjines jMirtly insolnhle when warmcil up to 94 -lOO" (\ ; 
whciras, afcordin*; to t]i«‘ <‘arlier nj|)Oit hy Hammarstmi, 
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lliis <loi*N iKit Im‘Iow 120' to r. Hallilmi't.oii 

noticed a wlicn c.-iNtdii Hus^)ciided in wfitoi* waa heated 

lo rri C What ha]»pens t-o tin* (siHciii \\h(‘n milk is hoiNnl 
.still remains unkno^\n. 

I 

Aeeordinn to liielUer, (usein is ])reei|)itate<l rnnii its Kohi- 
timis hy sodiui.i ehlonde i»r mayiiesium sulplaite without 
chani'e. Mineral acids in excess ]»recij»ilale cjisein solutions 
Tile solutions of the alkali and calcium .s;ilts ol' ca.sein <lo not 
coMi^uilati* on lieatin;; A linu'-free snlutinn ol’ casein is not 
<‘o.i;iulahle hy renii'l, thou;»h it iwenmes so wlien m calcium 
salt is added e\en t]ioii;,di in the nieaiilime the rennet has 
heeii rendered inacliM'liy hoilini;: 

After jiammarsten had iiiM‘stl>>ated this action of cah 
cium salts on the eiirdlinjf of milk hy nMinet. S liOe\<‘nhart 
• I'-monstrated that a similar efl'ert is produet-d h\ the salts 
of lithium, herylliinii. m<i;^nesiiim, strontium and harnim, as 
al.so hy the proto-salts of iron, (.•ohalt, nickel and maii^.iiiese 

Lhirilied casein a snow-white, |H'rlectly ashless jiowder 
Thelie'at^if comhustion of I erjujune of casein is 5 SoM cal. 
It stroiiijly jvddeiis hlue litmus p.ip«r, hut is onl\ soluhle 
to* the e.xtent of a trace in water, thoiii;;h .srduhie in alkalies 
and in water containing calcium carlNmate. It also dis- 
solves in a I ]H‘r cent, solution of so<]iuin lluoi-ide, and in 
ammonium oxalate or |Mitas.siiim oxalate Trom sohiKon it 
is precipitated hy acids anil liy r^’iinot In I he presence of 
salts (sodium chloriili*, and es]H‘cially sodium acehite) Ihc 
])recipilation hy .icids is incoiiipli'te. When imrilied milk 
casein is iKiiletl for five hoiii-s with d parts of hyrirochloric 
acid (s])ecitic ‘fi'av ity l’l!t; tvi-osin. leinan, Jeiicinide, (MLNO, 
a little aspai'^^ic acid and glutamic acid are formed. 

In the treatment of casein lor the prejuiration of water- 
]»r(K»f c(i\erin«j[s rpainis, \unu.shi\s, et<*.). and |>articularly of 
jdastic nias.ses intended as suhstitutes foi celluloid, or for 
other fiur]iosi‘S, an im{Hn'tani jtart is played hv; sulistimues 
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wliicli tlii-ow »loivn tlu‘ caw'iti in an inHoliiblc form from 
solutions of any kiiul. Thfcijjli llTis m-iy lu* d()in‘ Ix'ticr by 
bratiii^ solutions or iiiixliuvs of *c.‘iHcin alon;r linn; or 

niillc of limn, still Iwat is n*)t a|)|ilicubl(‘ in all rsist's. Siirh 
pil'd])! tat ion ran U* ntlnrtnil at the onlinarv tniiijM'ratuiv by 
liva*in;f tlio (‘asnin solution or iiiiNl'Ov wtlli' nint.;illio salts, 
csjM'rially lliosn of copjinr (l•upl■i(* sul|)hatn'/. or with eorlain 
or;;.inii* su'istann-s, o/., alkaliiii- s«iliitions of similar, tin- addi- 
tion of .w 1 1 id I ininindiatnl\ si'ikiimIi's thn water eontained in 
the mass A jialenl loi tin* ]ir(H|iK'tio>' of iiisolnlile casein 
was taken out In America l)\ Dnidi.im, aeeordin;^ to whom 
15 ]»ai*ts of borax and .S.*) of eoinnn'i’dal casein are dissoKasl 
in 4(H) j)art.s of water tin* solution bein;j lln*n treat'd with 
15 |):irts of hexamethx h'tie l••traminl', and afterwards eva])- 
• )rated, tin* dned pH)ilu(*t Is'iiij; cxjiostMl to warmth and 
moisture Tii this turm e.isein is a siiitaiile suhstitute for 
albumen. 

A f.ir moi’4‘ import ant matti-r to ttie ea 'in irnlustry is 
the (lerman j»atenl !M),5()!), oi rather the additi»1iiaT patent. 
tt*i*r( t.o, accord in;^^ to which casein, albumoses arnl tin* litjuid 
conversion pnuluets *)f ^liir and ;'elatine are rendered •in- 
soluble by foi'iualdehyde Tin* insoluble laoducbs thus ob- 
triim*d can ami do lirid technical application in the form of 
layefs or coatin;,''‘S. dt^aihsl bidow. 

For cei'tjiiii ])Urposes in chiomo-litlioninphy it. is necessary 
to provide ]),i]H‘r with a perfectly siiionth, ahsorhent and yet 
resishint snrfac**. This obj»*cl. is now a<‘complish».sl hy (S)atinj;; 
the jMiper with .sizi^or casi*in hnnlcned with foniialdehydc, a 
Himpli* opi'ration which has l)ec«)me of en*al im]K)rtanc«‘ in 
*lie pajier industry as well jis in ^ironio-tithoi'r:i])hy. 

Similar Hue, insoluble layers f)f (yisein can also he ]>re|)an*d 
witJiont a jiapei- kicking, and are then specially adapte<l foi* 
HU]if)oi*tin^ sensitised eiiiithions in ])hotof(rapliy (photofyapliic 
tilms). li^^this case they Hii]H*rsede the ctdluloid liitlu'rto 
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fm^ from itH (ibji'ctioiiablp i|ua1iti(‘K.inf1aminal)ility 
and so fortL 

I 

Coatings (>1' castdn may also Ik* aiijilied to wall pajwr, 
ini})roving its durabilLty and making it washaMc. 

It is, liow»‘V(*r, nuitlior im'iitial nor drslrablc that this 
coating should k‘ an^iJiisl when the {Ki)M‘r is being made, 
since the continiiily of the coating would, in that caa(‘, suff<T 
when the pjijxT was ladiig cut and linng. It is therefore 
jirel'erahle k> apply the c«»ating when tin* taijs-r i*? on the 
walls; and ex|STienve has shown Xihat this can he « lone with 
ease and perfect success. 

A solution of casein and foriiiaMehyde is also suit able as 
<i eoating for smooth brickwork, in ail cases where a water- 
]»riK)f and washable coating is ilesireil. The \ariiisli paints 
and enamel |iaiuts now used for this jnirpose are more 
trunhlesoiiie, ileai*er and ha\e ilie gi-eal draw’haek of eon- 
tinning to snn‘ll hu' a long time. On iJu‘ otlu‘r hand, casein 
varnish is cheap, eaSily u]t]>h\‘d, liis»*s all smell in a few hoiu*s, 
and also lorms an excsdleiit disinfeckint. Tliis Is cert-ainly a 
valuable pr(»|K"i’ty for hmpitiils, barracks, tlormitones, ii»oms, 
etc? 

'Die insoluble coui{M>niifi of casein and formaldehyde can 
also be obtained in large hlock.-^ ; and by means of a juitent 
jinKiess, owiKsl by the Vei-einigti* Guuiiiiiwaaren Faijrtkeu 
Harhurg-Wieii (foniierly Meiiier iV Ihuthotter), it is prej)ared 
in solid, lumiy j)lak*s ami bars, forming a |MTlect substitute 
for ivory, eliony, horn, kirtoiseslKdl, celluloid, e(»ral, etc. 
The inventor has given the name “ galaliM* " ki this product. 

The ])n»j)erti(*s of galalith are sucli as to ensure it a great 
future^ It is iiKHlorous and niiiiiiltimmahle, thus jMisscisaing, 
as already mentioned, a gi'eat advanlAge over c<‘lluloid. It 
can l>e dyed, and the crude article ciiii he bent, blocked and 
stam|Ki<l while wai’in. and reUiiis its form perfectly when 
cooled. It does not attack iiietalH, and is rme /|f the host 
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insiilaiifig iiiatcriaLs known for oloctrical pni'posi^H. TIipsp 
qualities an* snftieieiit ib situiv fon^il.ilitli a Very extensive* 
fl])liere of application, certtfin to react fiivouiiiltly on the milk . 
indmstry. 

Alrea«ly this material is umsI for ihanufactuniif:; a lai^e 
iiumlM‘r of aiiiieliis, such as ])lati‘s, eoiql)s,» cipir-hohlers, 
fittiii}^, etc.: aiiil it is also imsihli* to .itilis(‘ ;i;jilalitli for 
ac(.':oni]»li.''liin^ new technifsil n*sultss. 

Wln‘ii a solution of cas»‘iii is'treateil with loiuiaMeliv*!*" 
and poured on t<»;rlaHN plates it furnishes traus]KUVut tilnis. 
insoliihh- in water. Spilteler and Kriseln‘ found that the ad- 
dition of h)nnahh‘hy<h* to casi'in solutions <j;av«‘, on suhse- 
quenl ])n‘ei]ntat«in, pn»diiets that sWoIKmI up in wat.«T and 
had a fracture like eartilajje On the idln'r hand, they dis- 
eo\en*d tliat Ihi*^ <lrawhaek 4>Mdil In* remedied hy ii-eatinfj the 
casein with roi*nial«leh\<h' after precipiUition hy acids or leml 
jicetate, ])i‘eferalil\ afl«*r tin* ])D'cipit;ite liad l«‘en frnsi from 
ivahT, fis far as |»oss!lile, hy evaporation or pressiwe, the 
hanlenin;; with formaldehyih* heine then iinder^iktii. The 
treatment j^ives piMnlucts with the ]iDi|HTties of horn, lii 
flieir ]»ali‘nt s]M‘cilii'ation the iiiM^ntors ^^iVe a cinniairaiiv e 
table of tlu‘ heliavumr itf hiitlalo horn and of casein products 
prepared in various wavs showing that wldle Imtfalo horn 
al»soi,rljs lol to IS j)er C4*nt. of wafer, vvdien suhinertred in that 
liquiil for thirty-three days, tin* new jufiducl hanlened with 
forniahleliydt* hikes up Hi h) -III per cent of water, and th«*re. 
fore Induiv'es in <i V4*i-y similar manner. 

The (lt't*‘'ritnn(tliitn fifrath>nt is perfnrimsl hy precipitatine 
tln‘ milk with ma^icsiuin sulphate (soli^l ainl in solution), 
tin* nitix);;en in the p'l-cijntate hi*inj» <letenuim‘d, and thii 
e<iHi‘in cahMilatcfl from the i*j*siilt. The tiltraU* IVom tin* 
oisein pr4*cipitate is diluteil, and the lactaihumeji thi-own 
jIowii with tannic achl or phosplm-tun^tic acid, the nitiDeeu 
in this ]>rocipitate heiiij; also detenniin'il. 



rilAPTKlJ V. 

(’AsljIN PMNIn 

Tikm (ill it lias liini* Immmi kiiuAMi . iImI cdiiilMiu's with 

(sTtaiii siil>staii(‘t‘v t-ii form ai^^liitiii.iiit (*om]>'iii]ii|s, ^\hi(‘li 
iH'comc iiion* or I(‘.s^ iusoliililc on to tia* .lir, aii<l 

tliou;^h ii lias Ihm'ii slalnl that rasi'in lus Ihm ii iN‘t'‘(‘t«‘'l in 
oM ]»aintin;4.s it is iK-xcrlln-lcss onl\ within tin- past I'ortN to 
til'ty years (in«li‘i‘«l .mly within a i-inijl*- nl .In'aJi s tint .iny 
o\lciisi\e Use has liecii in.hh' o| it III! till-' |an‘|ii»M-. That 
an aihliiion of milk to linii'-waslirs ^umiK increaM-s their 
'Inrahilit^ has also Imii; lll•l•n known, ami. in lail such a 
mi\lure».‘(« stitufisl tin* liist casein I'aint, lh“ casein of the 
milk formin^^ with the taustie lime .1 eomiiomnl vvhieh is at 
the* basis oi all sni h paints. 'I he casi-in is r* mlere'l s<»lul»le, a 
result that can li<‘ ]iro<lu(*eiI not meiely with i|uicklime, hut. 
also w'ith various sulManees having an alkaline reaetion. 
Tile chief casein paints w'l* .shall here consider are those .met 
with in commerie in the form of paste or liipiid, conlainin;r 
lh(‘ cas(‘in in a «liss*»ciat.eil (‘ondition ami in some cases 
alr(‘ady mi.\ed with other MilMances used in paint, such as 
linseed oil, boiled oil, n'siiis or iietnihuini, in order to jiro- 
diicc special eti'ects. Others a^'Jiin luul of late these luiM' 
hecomt the most impiHaiit of all —are supjiliisl in thi‘ forut 
ijf ])oW'd<U' by the makers, and contain cast'in and alkali in 
the dry state. It is only wlnui th«*se jiainls are mixed wdth 
water, to make them fluid for u.v that tin* alkali is dissolv(‘d 
and in turn aets as a solvent of the easein. 

r:W) 
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Tli(‘ iuniisliiMl I13’ tlj<' diffi-n-nl kiiwls of wiNfui 

jwijit, Jlrv all paiiiks, and * 

flirnd'orr (‘xliiliit- a )»rn]MT>y wliii'li is dlilicult. t'-<» impiiit t«> 
oil ]iaiiiis without iinitainiin tlnMi* diiniliilily I'lidiM* 
InliuiMH'o (‘I* tin* air, tlw jKiint, Um, anpdvrs a crrtaiu linii- 
iu‘.ss, an<i dors not ndi oti‘ likr liiin'-waslirs .It. is fairly 
diii‘al»lc ^\ln‘lI r\|><»sril to I hr air, laii M.h«*n in situation^ 
wJirrr it is <-oi:rniuoiislN rxposi-il 10 wrt or hra\y rains, 
i.t., on tlu* wralhrr siilr ol a *liuildin'>, it sullrrs 11. on* 
i|nirkl\ t*lian oil paiiit'^ Ou llir olhn hand, all rasrin ]>aints 
ha\r th(‘ ad\anla;^r of dryiii;; <piirkl\ and hrin^ t-<» 

M'ork, vithoul rri|uinii;; any spi-ri.d ]n*r]»,iration of tin* 
surfarr to hr paintrd. ilrx in;; \Mtlnnit ;;loss, on hrirkwoik. 
plasiri*. wjHid, <aii\.is. i‘lr and without slo|ipin;; tin* jxirrs 
<d‘ lirirk\x<irk. 'I’hr^r jMiinl^ jr soakrd in rold xxatri* in 
oi'd(‘r to swril 11]) thr .sohdih' hinilin;; rniistiturnts halls .ind 
similar ri.ni|M>iinds, so th.il lln*x may »liss<il\r roiiiph'trly 
when dihitrd furlhn with w.iti'r, and, also ]irrform thrir 
rhi'iiiiral funrtions In addition to thr hnidiii;; (‘j^i;»tit.in‘nt>s 
tin* jNiint jiowdri's of this kind ('oiitain mineral niall.rrs 
«lialk, “hina ri;»\, rhiy, raiislic liiiir, i*ie i'oiaiiin;; thr hylk 
of t.hi* mass and ;;ivin;; roxn-iii;; p«>wrr, whilst ImhIv mlours 
arr als<t prrsriil lo ])roduri‘ thr ilrsinsl shadr of colour. 
Thrsr pi;*uirnls. xvhich arr prrsi-nt in nirrriy minnli' pro- 
]»ort.ion in thr ra^r of h;;hl rohnirs, must, hr prrfrrtly in- 
djlVri*»‘nt U» linn* and alkalirs Coiiwipirntlx , a :;rrrn, for 
iiistanrr rom|K)undril of IViissian hlnr and chromr yi‘llow’, 
cannot hr usnl; and. hi*si<lrs, thr pi^nirnls must hr as ])urr 
as }K)Hsihh* 

'Ilir media of thrsr cold-water painks, ilnd on *>\diic]i 
th(‘ir ipiality and utility rtiirtty Th^jimd, arr mostly alhnmin- 
oid snlistuncrs of vr^fctahlr or animal ori;,dn, and ^rriu^rally 
(xinsist of liasriii. dissolvnl hy iiiraiiK of alkalirs and aftrr- 
w’ards rrnil(‘rr«I insoluhh* ]»y thr action of air on thr c^iat of 
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{Mint, iiN ahi'ntiy stat-iMl. Exci'ileut {wiiiits iiro alsn inado of 
blood allmnifti and siuviar Nnl^stait?i‘H : and in somo caseH, 
j;Iu(\ Tnucila«(<\ <U*\irin, {;)ut.in, or Hbircli, in a<lniixtiu'e with 
salts: iiisolubli' coiiUMninds Ikmii;; tluMvby foniird. , 

Tlio ])aints with /. Ikisls of casoin liavj* provnl tiO In* bc^st, 
and liavi* thr incjst oxb-iusivi* use*. Tlu‘v an- niiwlc from 
coniiiHTi'ial casi'in jMjwdor, wliich rt-iulily «lis.solves in snitabh* 
])n)]Mn*ti«ms of raustit* lime, aminonia, or salts <»r saint* that 
easily libi>ralt> tbt'st* hiscs. WImmi iittsH] nr bltHsl albinni'ii is 
iisctL tlir oiif iiinst Hrst Ih* wt*ll drift! and tin* tjthfr lincly 
^itannl. in ortlfi* that tlifv may rt>mi a <iooil l)iiit| with <vius- 
tif iiiin*. tihif also must bf ^naind, ainl tin* mass may 
]m* Irfatt'il with ]Mitassinm birliromalt*, tannin, alum, etc., to 
makf it insohiblt* tni fXjiosinf to lij^ht. tiint.in must bi* 
ailowt*tl to rot, ami tln-n bi* drift 1. ^o-ound ami riiixfd w'itli a 
Cfrtain in-oiMH-tion of alkali ft)r nsi*. 

In {a't'jMirin;; all tlifSi* {Miwdt'i'ftl |>ainls, whifh an* ti» Is* 
math* up inlt) a w'ash wdth oohl t»r hot wat.fr or milk of linn*, 
tin* maip {mint is to atljnsl thf proportions of (•asi‘iii staivh 
;,duf. ;;liitin and <dhfr albuiiiinoitis so as to ])i’t)pfr]y li\ the 
pit^iufiit ami tin* matfrial nsfd as loading;, or ftir sliatlin^r t}..> 
cokan-s. An insullici'mt f|Uantity <if tin* im*tlinni w’tiultl lower 
tin* durability of thf ]»aini la*low the limit fX|H‘ctfil of it, 
and it w’oiiM not stand tin* action oi rain, snow, ftc., but 
wd]M* otl’with the hami, or briisli oil. 

On thf othfr liamt, an excess of medium w^ouM makt* tin* 
{«iint streaky ami liable ti> crack ami ])ffl t)H. Ntm.as the 
loatlint^ materials usel reipiin* very tliHerent (juanlities of 
bimlin;: constituents to fix them jatil'-Tly, this circiiiuslance 
mus^ be l)orn# in mind. The same applies to the Ixiily 
coloni-s, which reijuirt* a larAm* ru* smaller tpiantity of bind- 
in;( in;. 0 ’ftlients, afet)rdin;( as tliey are H|M*e.ilically heavier or 
lii'hler. TiifSf pi^onents should Is* able 1 1 retain their cohmr 
wln*n *usfil in mi.xtures eoiitaiiiin^ caustic lime. alkali(*s, or 
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siil)stano(‘H with nn Hlkiilhui reaction. Intimate* of 

tlni va^ioEs infifi’ftthciits W anjm|nn*t§’it l!eatuiv4n the.se paint- 
powders. The pei'cuntaj't# of iiie(liaiii in these inixtun'S is 
rcilatyVe.ly .small, and yet it iniisi he distributed in a perfwtly 
uiiiConii manner throu^^liout the mas?; otherwist*, IT one 
portion of the paint eontaims] t4K» mueh, and another too 
little the result would 1m> noticed in the lyieven cliarsicter ‘ T 
the (M)at of paint. Careful mixinj* is theivfore an essential 
feature. • 

'I'o si-cure this ri*siilt,_ the medium an*I pigments are 
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'I — WiTiin-IMlfuli-n'i Slit ins' Hill 

]»laeed ill a sifting mill like the Werner- Plleidi-ivr maehine 
illustrah^d in Fi^. h. This consists of a wtMiden box or otlier 
ree(‘ptacle, containini; a spiral i-olliT brush tiltiii^i; working 
e\iw‘,tly in a seini-cvlindrical sievi*. 1’!)“ materials are fed in 
at thi' to]i, and are carried round by tin* brush, all .soft hinqis 
iHiiiiMf broken up ami |Ki.ssinjj though the si1*\e aloii^ with 
the tine [lowdi-r. On tin- other liaiid. all the hard lumps and 
waste matt(‘r.s art‘ discharged thmu<|fh an openin;^ ip. tlie end 
of the iinehinc. From I u» .*10 ewt per hour ran he sifted in 
this way, Jiee irdiii;; to the .size of th** maehine. 
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tlu‘ Iwcii niifl’ullv silliMl Uiry an* 

|Uit tliivai;:li a iiiixrr^if \]n* \Vi*i;iht . iiiid riii*i(lrriT ‘L'luvor- 
,si] " ty]H‘ ( Fi^. 10). As \\ iili tlicM- paints, 

])^l^\(l^Ts of (litlrmit (It'iisilirs lia\<* to U* toilet I mt, Un* 

nijiclnni' should hi* riti.‘d with t\\»i-s]«M‘d -fast ajid slow. 

Tin* last spn-d acts as a sort«»f ilisinirtirator. hr»‘akiii;.j up iuiit]fs 
and laiyi' ;iranuh*s -md flim-liy fiisuiiuii a luon* lli«uou;»li ad- 
niixluiT m\‘ tin* in;:ri‘di fills ( '«nisr<jUfnll\ . with a luacliiiH* of 
this kind tin* prcliiiiin.in si.‘ii]i«» ma\ sonu-iiiiH'*- In- miiitlfd. 



I II, 10 ■ I'll \ft-ir 'lu'is|iii.| Mpfi, 


Thr product olitaiu'sl h\ ihi'^ pron ss of linr silniiM and 
iniiinat** luixiiiii '''ill satisfy all n-ijuiri int uts. 

•AlAum.i: Li mi:” ('oi.oi \i mii Oftsiiu: Wiuih. 

Tlif followiii;* in;friilh-iits ah* pass'M] throiiHli a rolour 
sij‘tin;jcand nn'xhi;: niacliiiu* 

JIMI |MII- ||\ Ut'lL'ilt of IIL«.(.*|1I, sill.lllll III lllkall. 

llHi -it f, infill liiiK' fii'iii inurhil'. 

''‘(HI „ Ilf I liiiiF:. 

I jiiir: ii\ . Ilf lini.iv. 

' lo imii- hv «») .iliraiuariiK (foi wlnfi* miKi 
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It is imiMulAnt tluil lli'*y sliouM all ]w mtV 

finrly "Tlir <.mstjc lium^ is 

jis a liin‘ wliilt* ])hw(Ut 1>\* slakiii;^ liiijj|is of jniiv (*al»’in«“<l 
iiiari)U' linn* wil.li mif-tliin] tln‘ir own wri^lil of watiT in 
a |K)]Trlain \ossi*l. The wator aiiil liiii# poniliiiii' to form 
ealriiiiii hvlrati*. will) liltoratioii of Iical .iml a faint alkalim* 
Miirll Tlio rt‘siiltin^ slakoil limi> shoulii* 1^* kr]>t. in 
riosoil xo^srlsor prcforalilx at ihim*. 

Witli ii‘y;aril to ^nakln^ this |n-i‘]*inition in ditronMil i-oloiirs, 
it ‘'lionltl Ik- nolnl that tin- yiixin;: of tin- raitliy ja^nu-nts or 
--0 (-a III 'll liiiit‘-]iriM)r Hiloiirs ina\ tako plan- citlH" wlion tlir 
paint is Im-mi;:; iinuh' or rise jiist Im'Ioit use src instrurlions 
lati'r-. Tlio followinj; ]n^nu-nts an- last to limr Antimony 
\i-lloXY harinm yi-llo\\. harium wliito, i\i»ry hlack, rliroim- 
rlii’omc ojMnL!;<-, ft»lco'Jiar, ;;riM*n t-artii railmium 
yrlloxx, rohalt hluf, cnUilt ;»rrrn, Mais hi’imii Naph's 
yi-IKiw tH'hio, Paris hlark, satiiiolifi, SrliwrinfuM. ;^rt‘pn, 
'rnra lii Sn-na, nlM'.im.-'rlm-, iimhi-r, Vjynlyk'* lin»\vn, ami 
/Mil' whirl- If till' pi^mi-nts an- aiMril at thi,;^A*“'’‘ '‘i 
m.omtai-tnri‘, tlir w'l-iLihl nf h-\i;;atri| rhalk must hi* ri-ihi(-i‘il 
hf that Ilf tin- ]M”mi‘nt iisnl. Knr instam-r:-^ 


r.jM'iii 'nlij' It III ivikali ... in i«iil‘i 

I'lUisiic hull . . in , 

l.i-\i-.Ur.| I-Iisilk .... in 

(Klin- ... ... in „ 

llin-nx as lll•f(ll'L'. III I'liuianiic ml 


Whnn, hy makinjf a lilth- of tim intvis np into ]>aint, tlm 
in^ri‘i|ii*nts Inixn Ijim-ii foiinil t-o hi- lhon«i;;hly mi-'Ci-il, tin- pow- 
iliT must hi* pauki'il^n ti^^htly ^-IowmI I)om‘S, lini*il with |»api*r. 
In this way thr artirh* will ki*i*p imlolinitrly, in a ilry phvci*, 
witlioul losing any of its pro])*}rth‘s. 

Making this |>ow'ili*r up iiit.n paint is a cimiparatiM-ly nasy 
matter, thoiijrh a (‘(‘I’taiii amount of tan* is imn-ssavy to m- 
sun* mK)il r(‘sult-s. Tin* oppration may 1 h* pi*rrornn*il in any 
\<*ss(*l tlia^ is t‘h*an ami fivi* fnim irn,aHi*, in tlm followinj; 
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iiuiuin‘i ■■ 50 |Mirls uf wal.tr aiv twldi-tl by to 1(K) 

parts of tlio j)o\vthr, with «jnstanfi; stirniijr, whujh is cou- 
tiiiiird until tlu‘ mass is hoilio^oncoUK aiid fm* rmiii 
lmn]w. Till* mass is (hnii covfii*«l with a thin layor of watir 
aiifl left for ahonl. tiiree-niiarh‘i> of an hour, aftir wliirh it i.‘' 
ayain stirred, and iihui* and iiion* water is added until a woi'k- 
alile ]Niint is olitiiiu'd, of alMUii tin* saino eoiisistituiey tis <ul 
]wiint.. When ifit«‘ndt‘d for etiatiii^ rou«£h sui’faces the jKiiiit 
should 1 m' a little thinner, *hut may he thieker when usi'd t-o 
replace oil paint h»r smooth surfae»*s. It should he use<l 
without delay, as it is liable to set hard in a eoni]>arati\eiy 
sltoi-t tilin', iHS^oinin;; unlit for use in alNUit twelve hoiiix 

Ifenee it is not aiKisahle to make ii|) any more of the 
jMiint than cjmi he used the same day If. afli'i- tin- iiaiiil 
has reniaiiieil some time in the \e,sse], it skins oser, this 
skin must he reinoxed. .Madi' up wlnti* of this kind 

can Ik.' afterwards eoloiireil by mixinif up the jiiiiiiients 
with water to a pa;; and sliirin^ this into the p.mit until 
nniforip’y. ineor|Kiral«*d therewith. In this ease alsti it is 
ilesimhle, to t.ry a little of the jjaint before iisin^ it on tlie 
work in hand. ■ 

Til*' applieation of the paint ainl the ]in‘])aralion of tlu' 
Mii'faci' are tin' same as mi'iitioneil in the eliapi*'!' on casein 
]:aintino. A solid and eli'an snrfare is essential t(» sueress. 
As the paint will adhere to any s^ilid surlaee, siieli as lime, 
jdasfer of Pan's, or ceiiieiit, plaster, brick, m«'lal, stone or 
wood, as wi'll as on eanvas without any jin'paratioii. ail tliat 
is iieeessary is to clean the surface of dust and ilirt to iH'j^in 
pauniu^r iit once. The |iaint is laMjai with a dean, hut 
some>;hat woi*ri hrusli. fn'i* from *;n*!isi',‘ tin' ])aint worknijr 
lietter than with a ni'W bnisli. It is laid <ai fairly thick and 
.spread liy workin;* the Imish alHiut, this nii'thod ensuring 
a better hold on the sill istnitiim and ;,n\in;j a nmri' uniform 
eoaliit;' fret* from spottiness. In other res|M'ets the o[X!ra- 
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tiuii iH inucli thf^saiiK' iis when oil paiut hi u^cd; and the 
paint itKi‘lPis stirnnl in tii* csit at fnMiiioift int^Tvals. 

'Pin* iKiiiit diirs N(-ry qtiickly, as snirmtli as niaiiud, and 
ill thTi'ty-six to foity-oit^lit hours can Ik* wasli(‘d and will 
stand the weather. On arcoiinl of its^dasticily it can 1 k» 
\avnishcd, |Niinted or steiicilicil on. If^ aj^ilied to u lirm 
Huljstratiiiu, it will ncitlmr cj-aek nor ]k‘<1 oH‘. Init the surface 
must 1 m* I reed fnaii old eoaliii;^ of liine-wash or distcniper 
hefoi'e tly* casein paint is laid on.* In tin* c-ise of oil ])aint 
that is still inUict, this ]tre(Miilion is in)t ne(ji‘SH!iry. 

If it is desinnl to have a ^ijlossy l>aint h»r iinioor use, the 
painted surfa<*.e is spr.iyed 4)Vi*i* wit.h a liquid mixture of wax 
and turpentine, which afterwanls ]M»lished 

Notwithstainlin^ thuir ]M)wer of stjindin^ weatlns*, (i<)hU 
water paints .ire porous ainl «i<i not prevent the circulation 
of air t)n aectount of their qualities, these paints an* 
in fnjiiueiit use hotli lor outdoor ust* and for interior work, in 
dwellinjj[-lioiis**s, factories. hos|)itals. etiC.* as a^so for coating 
wood, iixin. •temeut, etc. 

t'AsElX 1*A1NT AiM'OUIMXO 'PO AX OlDEU MeTIIOD. 

The cunl of sour milk is IkuIciI for alsiut a quui'tei* ol an 
hour in a well-enaiiielhsl or ^laz»*d vessel and tlien traiis- 
feiTed to a sieve wln*i*e it is waslusl with cohl, hard water 
]jnt.il jK-rfectly five from acidity, after which it is wrajqHsi in 
a cloth and ]u-csse.l until only a little moisture is left In 
fliis condition it is mixed with one-fourth its wei^jflit of burnt 
lime, ])reviously sliced with a thn‘efohl weijrht of water, 
the colourinj^ flatter, mixed or ejmund with oil or water, 
hein;r next wldnL The ivsnltiiijj; paint may 1^‘ a])plie<l 
stone, jrA’jwum or zinc, hut if intended for use on woikI it 
should hi* lirst mixed with 10 jHir cent, of liiiseed oil. 
If hx) thick, the \m\\i uin lx* thinnwl down with oil or 
water. 
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*SV«f/7'j/ Ri*nf}es for Ca-soln 

('u^L■In ... I IL pails b\ weight. 

Slaki'd liiiu’ . ' . . 7 „ 

SiHUlisli wliiti' . . . :2Sl) „ 

Kaitli |>];'iii(.'iiL ? . . . J 

WaliT . . . Hi() „ 

AiiolluM* jiiDXnl riri|H‘ is- — 

skim milk . .i . . . 3 

[•'nslilv sliiki'il liiin' ()«),. 

Iiinsi'fil ml tir jujipN till . . In/,. 

Spaiiisli wliiti- ... . . 3, Ml) 

'riu* .‘itiaU'sis (il* a paiiil Tor cojirs'- wurk ^avr tiji* 

fdllouiii^ jHTn'iitfiLje n)iii|N»sitiii]i Drv n‘si.|ijc, r)lMi |m‘I’ 
I'l-Mt. , wall*]’, -l-s-j iiiT fi-iii . asli in 2!>7 jM-r <*riit , 

(».V»7 ])rr . :ras'‘iii. -J ‘Jii |»"i* < iiit.; The a-sliroii- 
.sisUsl nl' 24ii parts c»l‘ (‘aNiiiiii nxiilr. I parts nf silica ainl 

parts <»r I'lTrii* Tin- silica was i|criv«‘l I'roiii tin* 

^•arllly ]ii;(iiicut nsnl. This luiiit can l>c iiiiilalcii liyslakin^^ 
.‘>0 parts Ilf i|Uick-liiiic with 70 parts dl' water, allnwin;; tin- 
[irtHliicl to litmii ami then stirring into it 2t) parts. )! 
wliite ciinl ohtaiiicil tVoin si'parated milk. A suitahjr amount 
of ])i;rm(‘nt is added !•() the mixture 

Cvsia.x Enamel P\int. 

To jjrepare cjisi-in enamel jKiinl. soila ca.sein is jutimately 
mixed with enamel cnloiii's -namely, irlass Iluxes coloureil 
witli meUllic oxi'les (like tlie ]ire[»arations used in porcelain 
paint-in<(,l, the wdiole laan;; jfroinid in e'att'r. The proiluct 
does not dry witii tin* flull surface id’ the ordinary casiin 
])aint.j. hut has a ^loss more lu'arly I'esmnhlin^ tliat of oil 
jiaint. 

(UsEi.v E\t;Ai)E J*AI\T. 

This is a new t.y[K* of ready-niaii* casein paint, the chief 
peculiarity of which Is that it must lie ]»rotected from contact 
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with caiTMiiiir aoi I ;j;as us«\ ami must tlu-i-rforo ]>»* 

paekisl iii^ airti^lit. tins. TUi‘si> pa nts e'iiii l)o math* in a 
van«*t.y of coloui’s, aiul in lln- I’oriji of a tiiifk paj>, wliirh is 
«liIutM with wat«‘r for usi*. Thry an* jiiTpansl liy inliiiiat«ly 
mixin”; 200 parts h\ wolifhl of rasoin in a jailvtsrisin^jj 
niachim* with 1*0 ])ait.s l)y w^'ij^hf nf ]M)wJ<*n‘«l an<l siftod 
Makoil lime, tin- wholr Umh” stirr-sl to a thick jiap with 
some h(Ml\ ciilonr that has ln‘4*n ini\»*il with wati-r KiMally, 
Ihc piling is put lliioiinh a mill ami juickcil in airtight tins. 

The most suilahlr pli^nmils fur this piirp«isi* are . 

/'iir II hilr — /.Ilf wliiii , liti>ii)i nil', lil.im tix* , lu-.nv 
Vtlinir. -0( liti- linh.iii \i lliiu, N.ii>li • \"ll<>w. 
flcmiii. \n\ liieuii I .ivrii )ii: nil lit. 

Ithiii. Iviii\ litii'k. vim lil.ii K. liiliiiilil.ii k 
. llf'il. -Iti'il it'ui iiiliiith.il {iifli.in It'll, lll■ll1l]•■l‘ K'd 

' , llliir, I’lir.iiii.Uiiii . I iiliilt iiliii'. 'iiii.'ilt 

„ fui' li - I lici ii I .mil, 1 11 I 1 . 1 I 1 . jii'i'ii. I lii'iiui 'iM'lo ^'.ii'i'ii. I'ti . 

I ’on»-\V \Ti:n I’xi.vr i\ lN>wi»iii l-’miM. 

111 iiiakinn; this class nf p.iint tlie propo!iiiin''.^‘uust lie 
selected ill .siicli .1 maiiiier that the mixtiin- sliall contain 
■sft parts of dr\ casein to e\ery 2' ]»arts of dry .slakeil limejor 
caustic so< 1,1 or piitash). ("seful results can he ohlaiiiod fmm 
the followilie recijX's- — 

l.*) |iuit-<i U\ wi'ii'lit ot jiiiAili'ii'd iii'.fUi 

J(1 „ III |iiiuilrn'il vliiki'ii liiiii'. 

IfiU „ lit kunliii 

:I0(1 ,, III « iwilk 

0 Ihi ‘Jil „ Ilf pii'iiiciii, ,h> I (•nliiii! Ill tlio I iilniir dt'siii'd. 

Kor a stiine-coUun*d iwiiit. tlie lollowiii;; jiroportions are 
suitalile: - 

HK) of alii'\o |i.uni in.iis. 

I! „ of 01 (liiTk Kjriic}i oi'hn'. 

li ..of ehroine xi'llow. 

M „ ot (‘sissel liniwu , 

or any of the pi;rmciils ineiitioinHl hclow, Uij^ether or ^C|»ar- 
ately : — 
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jiartp of folcjithai 
U .of vine blacli. 

J „ 111 grajihitc 

t „ of I hromo grei'ii iliiiioproof). 

4 „ of sr.onp groeii. 

‘J . of iiltminannr. 

Casei x-I-ime O »l< u’rs. 

Cahoiii an material Inr t.<‘injKM*a a«nl 

tlu* use- ul‘ ca'^i'in-limo coltiuis for onliiiarx ]Knn1inj' has hrcii 
lon^ known. In «.*rnKt‘i[iii‘Ti(v of ilu- liiijlj priciM>f HiiwimI oil, 
(*ascin-liiiir rolnuis an* hoiii;^ iinn*h inon* jri‘in*rally us«m 1, and 
^o*eat ]>ainK haw Wm lak»*ii in ini]irn\ in;r this material to tit 
it for use as a suhstitulf for orclinary oil colours. Jf this 
ohj(‘cl has not vH hmi «|iiit»* olitaincd. none tin* h-ss.casein- 
liniccoltiursarfinm Wfll osiahlishfd, and ai'c Usno much more 
fivniiclitly iisi'd a" better iiicthodN of a]i|)lication are discovered. 
It is Ncrv iiiqxirlant in dealiii;; with a.iV kind ot ]Mint, to 
know c*\aetl\ how it should Im* apjili'-d When cascin-liine 
colours »W.re tiiNT juit u]Min the markcl much disa])poinlm<‘nt 
wascdUM'd hy unsuital)lc iiictlnMls of ap]ilication, which tended 
lo's«‘t a ])re|udice a;;ainst them. 

'riiese c(»lours eaiinot la* Jvconiinenile»l for ev»T\ pui’jjose, 
and certainly not a .sulistiluti* for oil colours iji evciy case. 
However, if p]e]»are<l from suitable raw ijiat<‘i'ials and ap])lied 
in a pr<i]jer manner, they are perfectly satisl'ai.'tory for ccHain 
ehnwes of work. Tlie successful use of these colours (lepiMid.s 
n]K)n tin* formation uf casein-lime laki* pivsluccd hy the two 
c( till [Clients, casein and slake lime, in th“ ]»n-seiic«* of water. 
The ea.sein-liiim lake bijids tlic other hi(‘<liuiiis together. It is, 
of course necessary to chui^fe materials wliich an* not. easily 
attected by physical iiilhiencca, and <*Hpccially by atinosplna-ic 
condition'.. 

'rcm|»era colour contains about 85 pT cent, of iim'st ja’ciMinil 
chalk ami about 10 per cent, of casein and 5 m*r cent, of 
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liydivixMo of (*a1clmii. ( -aRoin uw*d •‘or t(‘in]MM‘a colours iRlionld^ 
rtlwaj'H the finest ((ualityi|iiin‘ w-hite and the* finest |M>wder, 
und (juite frts* from any suspicion ilecoiii]>ositioii. Inferior 
braiiTls sonietinn's cont-uin cln‘iineai coiii]i()uniis j)roduce<l ])y 
over-«lryin{r tin; cas(‘in. 'riiese an* nof lit lor teni]M‘ra coIoui*h, 
nolwithsUindinj' tln‘ir low ja’ice Tin y do noir pi)ss4‘.ss sulHcient 
himliiif;; power, and very oft.<*n tlie d “(‘.oniisjsitioji of the matter 
i*(‘b*rred to <*auMes strips of yi*llo\vis!i e<»lour on the painhsj 
surface. , Thesr suhstanees als«» sonietimes contain Midnl)h* salts 
which are mr)re or less disshUed hy rain, and this is f)ften the 
cause of ha 1 colours in outside work. 

'rile pinperties of hy«lro\iile of ealcium used for ti‘m|H‘ra 
colours an* also iniportant. It should always he in the form 
of very fim* jiowtler, and, if |Hi.ssihle, he freshly made; in no 
ease can it lx* ke])t in stock for any nm.siderahle ]N*riod of time, 
as it takes up cailnmie acid fnmi the air. Tin* hydroxide of 
calcium, ther«‘fore, should he ]u*epared on the spot Freshly 
huriK'd white lime entirely" Iree from infli. il possible, should 
he tn*at.<‘d with <‘xaefly I he (piantity of water wh/fli it will 
t.,ke up. an excess of water must lx* avoided, and i^n*at wire 
inust Ik* lakeii to ])i'eM*nt the forni.ition of lumps, the Itne 
powder thus obtained should he ijiachine-sift(*«l and then stoivd 
in aii'-ti;^ht drums or casks. The lime should not he slaked 
with wat4‘r in theo|x‘n air, hut the i>]K*ration should lx* carried 
out in drums, ,i very tine powder hydnixiile of caleium is thus 
ohtained, and il can lie ])ass(sl on to the .siftin;^^ machines in 
enelos<*«l trucks 

It is hijrhiy im)M^'tAUt that the clialk for (‘.iseiii-lime coloui's 
should Ih* p»*i f**ctly dry : if it contjiins any trace of wat»*r this 
wauscK lumps in the pnxluct, owiiy>; to the imperfect forfliatioii 
of casein- lime lakes, and these lumps are not hniken up when 
the wilour is mixed with wati*r. On account of the price, a 
^uKsl natural eluilk must he chosen, and the eoveriu^^ jKiwer 
must lie t^^orouf^hly te.st<sl. Sometimes tin* natural product, 
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Huiln*u*iitly w]jit(\ is (if a crystalliiir stnicXim', which 
(*aiis«*s the ]M)i.r eoxn-in*^ |)()wer 'Ihis^vmM he reiiMMlied hy 
the mixture with a eertaii iiiiumut <)i‘ artitieiallx prtuapitateil 
eai'lniiiiite of ealeium. Artificial chalk is (|uiU‘ aiiiovpl'oiis, 
and therelnre lias a In'tO-r hiiidiiijf and coNerin^' |Hiwer than 
the natural product the ]iri(v of teiii[M‘ra colours pi'rniits its 
use in certain i|U.iutities Sonietiines the supericir kinds of 
china clay are mixeil with chalk and used for c,ise.in-liin<‘ 
(■(•loin’s. An exc(‘ss of china clay must not he used ,ir a ;(o(h 1 
article is to In* prodiiced . the use-of china clay, it i.s lieli(‘\ed, 
cjiUMos the colour to crack nioie readily under the inihieiKM* of 
atmosphere. The pure white cas«‘in-lime colour can only he 
ohtain('<l hy usinjj^ chalk alone A \ellowish tint is sonnHiiiies 
caused hy the pre.senccor minute ipiantitiis of iron in the chalk 
or hydroxide of limi‘. This can lie ri'niislicil hy means of 
ultramarine. If (»ther shades are rei|Uired, the chalk is mixeil 
with c(‘rtain (pianlities of earth coloui’'. fast to lime Heavy 
pi^uents such as wltiti* lea«l, and. of course, all pi;;nients which 
are norVast to lime, must he avoided, (iood eailh coloui's, 
.such as ochre (iron oxide), are most suit able, and can he used 
iiv a hi^^h ])(‘rcentae;e, ItO per cent, or more 

The pitriiieiits must, of course, lie mixeil in a p»‘rfectly dry 
state. If the, casein-lime colour is nspiired for interior work, 
piemmts only can he employeil. Somt times lioracic acid and 
other antiseptics are eoinhiued with the (jolour for saiiitsu’y 
purpos(is, I per cent, hein^f the usual jirojHirtion. It Iuls hi‘eii 
found best to mix the ca'*eiii with the lime and the jiijrimmt 
colours tirst.aiid then to add flic hydi’oxidc of lime. This nn‘thod 
retards tlu* action of the Uvo \ehicleft. Tln^ colours when ready 
an* Hior(‘d and des]iatchcd in w'al»‘rproof rcce-jitaclcs to jircveut 
any hindin;^ of the lime and casein. ( !aseiu-lime colours do 
not hold W'ell on wood or metal, flic c(Mit very soon shows a 
tendency to iKK'omti (h^tached from the ground, as iron and 
w'i)()(\ are more readily inllucnccd hy tem|)erature ; rm the other 
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hand, tlnw<‘ aro v*Ty suitjihh* hn* stone Kiirfatrs ainl. 

esiMHiially Tor iVcisld}’' prv|Km^H walls Tin* surl'aw to 

Ik.' iKiinted and tin' |»!iintinir niat4'riai*l)ein» of ihr sann* cheniioal 
iiaiure, the i-esult of tin* cohesion is \i*rv ';<kh1. 

Casoin-liiin* colonrseaniml Im* riHMnmiM-iided for | minting over 
snrfjKvs already eovered with old lime or lii paint. Thorouj»h 
examination of tin* snrfaee to Im* ]auiii>'d should he madi* hefoni 
e!iHi*in-h'me e,oloiii*s are applitsl. The eoloui- should first he 
niixiid wkh a little water ahoiit luilf of the weight of tin* dr^ 
eoloiir , tin* pnlji thus olit-ann**! should he allowed to stand for 
a ijuartiT or half an hour, and tlnsi alMiut twenty or 1 wenty-five 
fKirts more of wati-r should he added and Ntirri*d in. The 
painting material is then le.nly for use. If a ;^losHy eiwt is 
desired, oidy ahoul ten parts if water are nsi*d in the second 
ap|)licatio*i tin* i-eady imnle |iul]> is then thiek and more like 
an oil eoloiir in iipjiearaiiee ]l \i'ell made Irom snitahle 
niati'rials .iml earefnlly applied, easeiii-lime eoloui’S ^ive <‘X- 
eelleiit resnllsS ,ind are found to he thoftaielny satisfactory, 
'rin* success of the casein-lime cidour de)n*nds on the snitahle 
ajjilicalioM and rests n)M>n a thoroueh knowled^^e of the 
character ol the ]iiiiiit in j|nestu»n and its relations with tTie 
siirlaee to he ]iai»ited. 

KisroKY’s ItKori'K nu: C.askix r.\iNT .\nj» VAUNi.sir. 

Professor Models Kistoiy, ni Moseow, roconmiemls for 
casein \arnish a inixture of ^12 |iarts of .sifted curd and 32 
of water, stiiTed totjretlier at <»4 F., the ]»ap hein^ foivcil 
through a melal siitfie in order to .secure more intimate ad- 
tiiixtnrt* and s\dNlivi.sion of the {xirticlus. Meaiiwdiile, some 
freshly hiirm*d lime is «;ra«lually,slake^| with water af the 
aliove-nanied toiii|M*ratniv, so as to cniinhh* down to a fine 
powdc*r. Of this |)owder ; part is mixed with 3. J •parts of 
water, tntui'ated and theii tilt.ei'eil through blotting-] iap<.*r 
The two iiijjj^redieiits are linally mixed toj;(et)ioi' by stin'in;;, 
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wliiclT is cniitiiiucil until tlio muss, onj;;inaUy soinrwliat stitl', 
Ims attiiiiii'tl woi'kable CJUisisttMity. 


PniE Casein Taix'Fs vni\ \Vaij,s, y:w. 
1. Black. '1. Vvlhfiv. 

5(1 MRrts b\ wi'iglit n^, cftvMii \arnisli. ‘<1 part** rasi'iii \amish. 


i;) ,, 1)\ wiMglit of lampbloi' 

:i. Chalk Will It', 

50 iwits rasoin vuniish. 

.. ( lialk 

T). lifd. 

M parts (.'asiMo \aniisli. 

Ill \<‘innluiii. 

7. nine 

50 (Ubrts niM'in \arnioli 
s .. Itfihn hluf 

4 .. WllllU Il'Hil 


to „ (‘liroiiie \ulli)M. 

4. Finr Whiff' 

50 |iarLs ctwiii vanusli 
'15 .. wliiti* Irail 

(I f^heajt Ri'd. 
‘lO |>uru ciWMii viinosli 

M) .. I'liluolliar. 

N. dm a. 

50 imrl*! faM'iii \iiriiiNli 
II . lead 

il „ rlii'JUK gii'i'ii 

<1 Orhrt' 


'lOlMirt*- rascni Miniisli 
Iti (X'hrt* 

Caski.v Paints fiik Wihiiwdkk and Ikon 


. 1. BM. 

50 parts I'aspiii vainish. 

15 black, grouud in oil 

8. Chalk Whilr 

50 parts casi'iii vamisli 
.'H) „ rlialk, ground iii oil. 

5. W'd. 

50 ])arth casciii \ariiisli 
50 „ vermilion, ground in ml 
or — 

KXi piurts casom varnish. 

50 „ (‘o'.cotliar, ground in f>il 

7. Grt'ni. 

50 part^ casein vannsh 
50 chrome greon, gniiind in 
oil 


2. VtdUna. 

50 jiarts i‘ascin varnish 
'ifj „ iihroiiie vellow, ground in 
ml. 

4. Whiir Lrad. 

50 ijarlK I 'isciii varnish. 

50 „ white load, ground in nil 

n. Blue. 

50 juris casein varnihli. 

„ f<erliu blue, ground in oil. 


S. Ochre. 

no jiartM casein varnish. 

M) ., oolirc, ground in oil. 
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CaseAi puiiitM, <lryiii^ without arc therefore s^tahLo 
loi* house friiiiUs, inm am^ otiicr metal work, and 

also for CiUiNas. 'I’lujir mast advavtu^cous apjdication is for 
the purpose til's!, mimed, since they csiii then he ])i‘epared in 
larj^* (|nantit.y, useil iijj at oiifs*, and will dry in a few liuurs. 
Tliey ent»T into eomhination with th-* undeHyinj^ jdastcr and 
an* thiTehy n*ndered nion* ilurahle. 

The ]Niin!.s prejuired un .ihove an* thinned down h) a 
worhahle consisteney with fiu'thei* ipiantiti«*H of casein var- 
nish, and are Uien laid Jiiiias exeiily ns jmssihle. in tiu* same 
way as oil p-iint. The tli*^! eoaliii<* will ilry in ahoui. an hour, 
and a second coaling- e.m he ajiplied a few hours hih*!'. This 
pro|M*i'ty of drvint;; (|uielvly i*- a ;;n‘at jH)int of su] priority over 
oil paint, since casein ]»aints eaii, therefore, he used durinij 
iinfavoiirahle weather ami seasons without any h'ar of the 
jwiint wa.shin^^ away or jiee.liii;; olK These paints an* also 
ino<JonjiK wln‘i*eas the smell of varnish and turjw hanj^ 
ahinit oil ])aint for a hni^timc 

For woodwork the p.iint is prejuired in the .„.'ine way, 
h.it three or four nwitiii*^ aiv neces.sarv to co\i*r the w'fMul 
j)ro]H*rly Lt can tlien 1m* :>i-3iim*d and variiished, jiist as»in 
the c-i.se of oil paint. 

Ininwork must he eoatetl witli casein oil |Miint, as the 
ordinary casein paint wdll not stick to the met.al. The ii*on 
should he fri-ed inmi rust and tin* paint applied as a thin 
coatin;j;. Owiiij; 1s) the rajiid dryin;( of the jiaint it is loss 
subject t«) injurious inlhiem*f*s, liut .should he pn>tei;tc«l fi'om 
these as much as ^jossihle to prevent the ]mint wasliin;;> or 
peeline; oH‘am1 thus defeating; the ohje«*t of the o|)(*ration, 

(\\SKIX I)|STI:mT*KII rAJNT.S 

Tliei-e has of late years he,eii a fairly considei'ahlw <1evelop- 
ment in the u.so of disteinjier paints, which are sent out 1 ) 3 ^ 
maii 3 ’^ maki‘j*s under a variet}^ of fanc}’ projirietar}' names 
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ill the fonii of |K)wtlei’s or jMistii*, wliieli only ri‘nnirc t-hiiminf; 
out wiih waUT luaki' smIUMo for use*, aiu; many of 
' thi'sr an* (*harii(.*t<Tis(*<l by tin* fact that tfiry will stand a 
reasunabU* amount of washiii<f or ndibinj;. DistmiinT jiaint- 
in*;, or the list* of xarions ]H^im‘nt>s mixed with water, liaa 
lon^^ ln*en known : but a]i]ilied in this sinijile way, the ))i«rmeiitR 
wen* loose and i'(i]ibi*d off Indly, and to fix them on tlm 
surface it has luiiff bet‘n eiisiomary to ad<l size or »,dne. Hut 
ihe devi'lopmont in the dairy induslry. and tin* desir* to 
utilise* all t lie constituents eif milk, has leel to the produetioii 
of ease*in in fair ijuaiilit.ies. and its employment as a tlxiiii; 
a;H*nt to distemjM-r jiaints. 

(’asi*in hi'lonjpe to the |LjiMupi if animal alliumens, eom])oun<ls 
of carlion, hydro;r,.n, eixy'^fn, nilron^en and sulphur, of all of 
which it may he sai«i that comiiaralivelN little is known of 
their exact eln'inical coinpejsilion. 'flu re are a immlier eif 
these Inulies known <lill‘erin;r fi'om oni* another in their 
j];c*iieral properties. sVIiile* <»f e^% ffolatine (the basis of ^dm*), 
blood alfrmm'Fi, casidinif milk, am examples: they liave* h(‘en 
the objeet of miieh in\esli;r}it,ii)n at the hands of ehemists, 
altbou;^h very little that is absolutely certain is kimwii of 
them. In milk then* exists, tirst, tin* fat wbieb forms the 
basis of butter, then a small i|uaiitity of su;;;ar, and, in solution, 
a iiitni^fenous Ijody to vvbieli the name of casein is driven. This 
body may Ikj ]irocijm,!ited out by the a<l«lilion of a little acid 
or by some metallie sail Wiien tin* ]ireei]iii.at.ion is ean-ie<l 
out by means of ri*nm:t, on onlinary milk all tin* ejisein and 
fat an* tlnwii out to;eit.lu‘r, and the ]in^liicl pressed forms 
the foodstiitV, eheese. If bowi*ver,by tiie usi* of sejuiratiinjij 
inachiAi‘S the fal is tirst extracted as butter, then on precipita- 
tion almost pure (uiseiu is tbi-own out. It may Is* noted bore 
that the action of rennet is somewhat ditien*nt to that of 
acids, inasmuch as the former doi*s not ciimpletely throw 
ilown the casein hiif leaves some amount in solution. It is 
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tlion^rlit fJmt IIh* nim‘in nol cvis^ as micIi in tln^ iniUc. Iml 
in t.b«^ lorn, oi rsdsrino^cMt \VJi>‘n tin fiTiuiMit is 

this is split 11]) into Ciisoin ainl all)iiiyi(*ii . tin* rornn*!* is thrown 
tmt fiiinls, the lath'r rrin:iins in solution. \Vlu*n jiriil is iisnd, 
all the (‘fiseinoji^rn is ronxf'rlisl into f‘as(>in 'Plu* rascin of 
(x)iiinn*rci* is olitainoil IVoiii stpinitfil milk hy pn‘cipitrtti 4 )ri 
with arid. At presmit tin* i»n*ai I- dk coim-s from AiinTicu, 
sunn* from .Scainliiiavian rnuiitrii's. Littli*. if any is mad** in 
this ooim|ry, hpcansr tln*n- is k«» {fn-at a di'inand ior milk as a 
food product, tliat there is Iktli*, if any. siirj)lns left for casein 
manurauliin* While luit little is known astotln- caseins from 
\aiious animal milks, yet it is ipiite i-vidi'ijt tlie\ vary a litth* 
in dejrns*, althou^li closely resemhlin^f one anotln*!* in many 
proj)erties ( lasein comes into cominerce ,*ls a \ (‘llowisli-tinted 
crumhly [iitwder. It isheri'tliat it has an advanta^i* o\er;^lue, 
for the latter is not ohtainahlc as a ]M»wd«‘r, and it is this dif- 
ference tliat i-nal)les dry piwder distemperh to oe made and 
sold, when easein lornis a hindei. It is iwicli i lore soluhle in 
wat«*r than ;;lue alkalii*s like sisla. caustic sola, ..iid linn* 
fa ilitiite the solution, and .so ilrv slaked lime is one of the 
constitiK'iits ol distii'tnper. t )ii e\])osnre I.0 Vhe air this lime 
iscoiixerted into c.irlH mate, and tin* casein se])arat«*s out and 
exert-s a hindinj; effect on the pigment. (.ais<*in alone does 
not ])rodu(ea reliahle washalde distemper, althoii^di it help; 
thei'o is needed the ]n*i*s<*iiee of a little linseed oil, which, 
when usi*d in the ])aint.. oxidises and hinds the ])i;;im‘nt 
liriiily. Wln‘ii »lry. ca.si‘in will kts‘p for a lone time, hiit wh<‘n 
moist, lik<* all otlier^nitro^i'iions iMiilies, it undere[oi‘s putrefac- 
tive decom[Kxsillon, and topn*\cnt this then* may he added 
prcscrvati\ es such as carbolic aeid, thvJmil. stilfcylic acid, zinc 
.sul])hut(‘, or zinc chloride. 

( \\SKIN-SlLUJATE PaINTS. 

C'asciii-silii'ata* ]>aint is a fermeiiUsl c<jmp')iiud of pisein 
with potavsium or sodium silicate f“ waU'r-^rlass the 



CASEIN . 


casein .iiein^ <lis.s()1vefl in citustie soda or potash ami stirred 
np wit!) the alkali silicate ami ,ii su'liiciunt i|uantit} of diato- 
niawous j*arth until the ^^*sultinij; ;^rey-hrown mass is per- 
fectly lioinoijemiMUh. Tin* jaiint ean hi- shaded hy the 
addition of linte-prouf colours u|> to 10 per cent It forms 
a iisid'ul liidiMir and ont>iloi>r coatiii;' fur stone, lirick and 
Iresh dry plaster ‘dime i»r cement), and it can also 1 m* very 
advanta^a'ously iisdl in vi*r\ damp rooms. (1ieaj» Kn‘pr(.M)f 
|»aiiits for woml, can\as. etc . cjui he easily made hy mix- 
in<f these silicate paints with a^hestos or other fireproof 
material. 

The addition Jif easein to water-;;lass cjuises ;'radnal 
silication, so that, uidik«‘ onlitiary silicate paints, tin* coat- 
ing is not eompletely liard in a feu hoiiiN, hut only at the 
end <if two to thri*e da\s. This eireiimstance is owinjr to 
the formation of a com|Miiind he)w<‘eii the easein and tiie 
alkali of the \\aii‘r-i;lass it the paim is desired to jm)Sscss 
V jreater elasticity it »is advisilde to add a small (|uantity of 
sa|M)niti<^ water-;flass alon;^ with tin* ordinary silicate solu- 
ti(»n; ami a hi;(hiT ^loss may he ohtaiiieil iiy means of a 
solution of shellae and wat«*r-;,dass. " 

T!iou;,di sdiwite paints otter many advanNa^^es o\cr oil 
])aiiils they have failed to make mueli headway up to the 
presi‘iit, ovviiii; to the dinicnltics encountered in their pn* 
jtaratioii and use Amoii;j tlu'se iliflieullies are the low riin^e 
of coloui's attain, ihle and inahility to starnl the vveatlicr. In 
fact, only the followin;» pigments have k‘en fouml suitable 
for use in silie/ite paints 

Fnf lllitr —I itraiiiainii' auil iinait., 

IVt'n//*. — llaiiiim <‘ltr>itnat.u, iiriUiiuiii 'ixide amt ni*lee 
/>//((/>.— b(Jii(‘ljlack*iiijd }<ruiihilc 
,, ({rivn —( lir'iiiie oxuli*, ullrantaiim- and i:<j))alt 

CliuniH- rod. 

„ lir^irn.—i'nU‘'A\\M, Iiiirub tiiiMiiia, brown luanganoho ovido ; Lhflic do nob 
ourillc liho tiliealc. 
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Fcr zinc white, white hwl and bariuin hulpliate 

can only ht; used in simili qu^^nlities and must i>e mixed with 
tile silicate just kdore us»‘. * ^ 

last'd for re»l, elinmu* ami re<l lea«l alter the silicate 
less rapidly, hut still too ((uiekly to jM*rmit of their use to 
luori' that! a limited ext>eiit. 

On tin' otluT hand, an admixirre of eisein with silicate 
])aint retards the liardenin;; id' eeiiain pigments, espi*eially 
whiUi le|pl. 'I’he mixture i'^ <‘asils pre]Kired h}’' Irituratiiij' 
fresh (jur<l with a litth* so«iium sili&ite (density, 33'’ 11.) to a 
uniform mass and then stiiTin;» in the I'l'inainder of the 
siliciit.*' 


Milk I*Aivrs. 


Pioiiienls are mixe«l with milk and water to workable 
eniisisteiiey, and then a]>]»lied to a surfaci* previously coated 
with siliciiU- ))aint. When the milk iwiint is dry, it is top|)ed 
with silicate paint by spray in;;. 


I. Whde. 

1 part.' milk 

^ „ wiitor 

10 „ /me 

3 Lujhl 

'2 parts milk. 

r> water. 

10 „ zinu i\hitc. 

') „ groon rarili 

.5. lirvum. 

^ parts milk. 
li „ water. 

10 „ iimbiT 

7. /iluf’. 

2 part<i milk. 
fi „ water. 

10 „ ultramoniio. 


2. (imj. 

't |>arth milk. 

7 „ waU*i.' 

10 „ riuc wliito 

^ part lamiiblu(‘k 

4. Yf'Uotf^ 

2 parts milk. 

.'j „ water 

K) „ oehie 

ti. Ih^d-HroiViK 
2 piirlti milk. 
h „ water. » 
i« .. buiul Diniiiia 

H. Black. 

2 paith milk. 

A „ water. 

10 ivory blaek. 



5ft 
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9. Hhil 

3 parts milk. 

5 water. 

Jft vonnilion. 


or--- 

i ])a7ts milk. 

.*1 „ water. 

12 „ colconiar. 


No iiarticnlar «li*!icult.v jittaclms io tlu* fompouiidinjj of 
pi^mrniK for casi'in-silicAt^' paiiii, 1ml. CJin* .slimiM Ik* cxoniistMl 
not to l.!ik<‘ pijjiiuTits'tlmt Iwinlcii rajiiillv. 


(’askin-Silu’ate Paint Pkctfes 


I. lihir. 

!i parts easel ll•sllll’nt(' xehidi' 
‘-1 ultramiirMii* 

Ji/ffH' 

’.s pan*, easem siluau 

iioiD' (VI iMirv bla"k 

!» fil'd. 

.*» pa Us eiisoiM-siIiciiIe 

4 „ I'oleotliat. 

7. WhiU' 

5 part*: easeiti-sili(‘ut( «■ 

h /iij' wIlik 


'J VrlliHr. 

;i fmrt' f asciii-silieiitf' 

.'i ,. ochie 

1. ifm’H 

parts i-usi III silieiiic 
11 I liiimic f;r'Tii. 

(i. linnrn 

') pnMs ( .i.i'lli-'-lllrulc 

1 Iirnwii iitiiiii’aiiiSL' ii\iil(* 
frCf// 

!i |vari- eiisi 111 -Mill all 
,'t /nil* wli.le 

j part l.nnpliliiek 

(ir — 

li part- easeiii Mliciiti 
.'l /llli'Wl'ltl. 

j ])art larM}ililiii‘k 
A M ultniin.iMiie 


Tuojel’.s Oil Simistititk 

H. Trnji‘1 pniposifl in iiuiki* a rlu'aji sulwtitut.<* for IkmIcmI 
oil by Citr(*fully mixing toj^ctlioi* 100 jMirts of CEisrin, 10 to 25 
])arts of Hoap solution ami 20 50 ]>art«‘ of .slaknl linn‘, 25 

to 40 jiiirts of turjis Ijfin;^ aftorwarfls .stirred in by <]e«][rec8, 
^ainl tlA* whole ihiiiiied down \villi W'at(*r to the eon.sistoiiey 
of Ixiilctl oil. If tin's ]ire|iar.‘itioii is io Is* kej»t for some time, 
a little ammonia is luMtsl, to koi'ji tin* eas(‘iii fnim settliiifr 
out. 'Phe mass dries V(*i-y quiekly and eaii Is- mixeil with 
colour for crmtiii;' damp brick or wooden walls, It also- 
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holtls w^ll on iiii't-al and liecomcj. insolnLlr in watiT on 
dryinfj. 

Calsomink W^sh. 

This ])ri‘]iaration c<insists of a iiiiin'rAl liaso in coinliinatioii 
witli a hiiidin^ inodiuTii haxiii^ llic jirojiorty of solubilit}' in 
waitT and oxidisinjjf to a ]K*rf«ctly ins( hil)l(* product wlu']i 
exposed to the air in the hum of a »oal of |)aint. This })aint 
is therefore waterpnjof, and ]M»ssessi‘.s the ]»io]Mirties of oil 
paint* in rf-his respect and in po\v»*r id* staialin^r the intluonce 
of the weather. The pi^uii’nt is a wliit.4* f>r coloured ]M)wder 
eonsistin;; rundainentally of iiia;riii>viiiiii Hilicate or talc, and 
is add(Ml to the binding iiiediiiiii in tJie pro])ortion of PO |)arts 
to 10. It is also jaacticalde to use 20 j»arts of lime, 70 of 
chalk and 10 of binding niediuiu; an<l these pr(»]K»rtionK may 
be nioilitied in tnni. The bindiui; inediiini is eonipoiindeil 
of casein and lime, the tbnm-r beinjj olaaitied, as a drj*^ white 
powder, b\ trealin^^ milk with an achl at lOtf’ l‘\ Sixty 
parts of this ]K)wder are mixed with 2tt*|){irts of dr}’ slaked 
lime. W'hereii|)on the casein iHs-funes s«ihi])le in w'ater, tlu)ii|rli 
fins pro|KTt.y ^lisapiieai-s on oxiilation. Any eonv<‘nient body 
colour uiay lx* incor|K)rati*d with the iiiixtur*-, and when tfee 
whole is thiiiiK'd with water it foriiislies an ejisy w'orkiiijf 
and water])i‘oi)f jKiint. 

t^.rn’K-DiiviNd Cvsein Taint. 

When mixed wnth such volatile suhshinces as turps, 
petrol 0111 II, ImmizoI, etc., dissociati^d easeiii aci|uires tlie pro- 
perty of dr\ini; veri^ quickly. Hemi*, by ])n‘parin^ a solution 
of casein alon#^ with oil or iKilsani, and thinning it down witli 
])Otroleum, a jaiiduet is obtained which is highly elastic as 
well as quick drying'. 

A mixiui'e of 8 {lai'ts of this medium, with al>qut 10 of 
zinc white, 1itho])Oiie, etc., forms a very useful lijrht ])aint 
for outdoor or indoor use on wookwork or metal. It is ^orth 
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tlmt ilic HclditiDii of {M'ti’oleuni, Ixui/iO], or tho like, 
causes tlip olMlie jmiiit lo jxiK'trat-i' di'uply into 

wood and the fine jtiints, in ironwork without sUippiiijr the 
circulation of air. 'Hiis pndi'cts the inm rroin nistinfr ; and 
the iintiH(‘ptic etiect of the jieti-oleum preserves wimhI from 
rotiin;' and fun^roid,^ ^^^rowtlis Oil |>iiint is soon sfM)ile<l in 
appearance wlien exfK)sed to animoniacal exhalations, hut 
they have no etleet on p(‘troleuiii-casein paints. The latter 
dry readily anil «lo not darktMi in eoui’se of time, neither d«»es 
the smell of p'ti’oleimi liaiiij aixmt 'thi'm very lono. 

Petroli'um may Im* replaei'il in these ]»aints hy Im'iizoI, 
turps, MM])litha. \ylol and etlieri‘ai oils like oil of sjiike laven- 
der, etc When till* paint is (o he used lor outside work ou 
tiniher or hnekwork an .idilitioii of linseed oil is dt'sirahle, 
and the paint sfiouM hr thiniieil down eonsiderahly sw as to 
allow the [Mitieli-s til penetrate rieep into the imderlyin;; 
matenai 

In |^laees e\poseii to iiieelianieal or atniospherie intliieiiees, 
or oil <'tf»nip walls, these i|niek-dryiii^ easein p.iints will he 
f(uiinl hi;ildy ad\ank^*ons 

f 

* iidii.M) On. Si nsriTi Ti:. 

A snh^titnle for hoileil oil may hi jirepareil hy addin;^ 
to 100 ]iarts hy weight of easein 10 tn ‘JO parts of a 1 
hi 10 per eeiit .solution of .soap, foIh>wei| h\ 20 to 25 
parts of slaked linn*, the mixture hi*iii;: carefully kneaded 
until a lioiiio^eneoiis mass is formed It is alierwards 
thinned hy the gradual addition of 20 to 40 pails c)f turps 
and sntlieienL water to hnnf^ the eop.sish'tiey «lown to that, cif 
boiled oil If the \arnish is to he kejit for any length of 
time, a little ammonia slior.ld im addisl to prevent the pre- 
cipitation of the 'iaieiiiiii eaHsate This suhstituh* is iniieh 
chea]M'i than hoiled oil, and dries so ipiickly that tin* jiaint 
made vvith it ean Im> applied in two eoatinirs in immediate 


succ'‘ssion. 
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lilNu’s C-UM)-\V\TKH 1*AINT. 

(i. R. RiTijf. of N(*\v luixos (sisi'iii or s«»nn* otluT 

albuiniiioi'l NulwtaiK'o with a of Icvij^^Ated cluilk, 

«;ypMUiii. linn*, tnlo, thr .xhoh* licini; •ground 

lo^Hlirr. <iUu‘ or Hinnlar nmiorkil thijii inixod witli 
hydraulic linn*, ainl ^nxniinl Tin* tw«) I'undiiiiirntMl in^^rc- 
diciits thus obtained an* mixed loj^*t1u*r, with a furtlua* »(unii- 
tity of tilliiii; material, to fonn tin ]Kiint, which ia thinned 
down wilh wal-e.r for use. 

Foil MOLAC TIN, 

Ibider this name tin* Aktien^'esellsehalt fur ehemisehe 
Industrie “ rni<ni.” «»f Vienna, has ]»ul on the market a 
rn|iiid inteinh'd for use as ,i wash or for printing on jwiper or 
analo^rous material in itrder t>o make the same washable, 
waterj>rix»f and dusth*ss, besides disinfeetin^ it. Formohictin 
is a eoncentrateil .solution of ea.sein and formaldeliy<le, thieh 
and milky in appearaniH*. 

\N'hen ajiplied as a coaling on any siirfaet*, f'*."molaetin 
also aetj* as a ilisiid'eehint. This disinfeetin;; ar,tion ean be 
rein‘wed at any lime by washiiif* the .surfatv oxer with a 
1 j)er cent, solution of formahleliyde. W'ithout tin* use of any 
special a]»]Miratus. and without injuring the jtaper or any 
ohjeet ill tin* nKuii in the sli^hh'st dej^rcs*. 

On this account forinolactin is highly suitahh* for jaiintin^ 
bixlroonis, hospiuil wanls, Hinokin^-nHims, livinj^r-rooiiis, etc., 
the cleaning' of wliich is greatly fatdlitatcd hy its use. 

Tn coiiH(*nuen(n* of its content of foniuihlcliydc, foniio> 
lactin dc.stroy ■ any nest of insects ]»rt*seiit in crevices in the 
walls to which it is applied. 

The instructions for usin^ this prt*parati()n an* as 
follows 

Foruiolactin is ililuiud wdlh a ± ]K.‘r ceiiu solution of 
foniialdel^yde, luvpared hy dissolviii;^ 5 ])arts of coinmercial 
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40 |Mir' Rent, toniittlduhyilf (Formalin) in 05 ])artH 'of water. 
The of ililutioi.' tlq)i*vcls on iho amnnift of frlosH 

and on tins aKsorlNmt cliaractiT of tin* wall ])ajM*r. 
(iciK'rally s|M*akin»^, iMjual part* of funnolactiii and tin* 
said *2 ]H*r enrit solution of fonnaldohydr will Ik*, rij'lit foi 
^^hmI ordinary wall.]){ijH*i* If liij^ln*!- ;j;loss is ih*sin*d or tin* 
jiapnr is mojv a’.wtn’lHJiit, tln*n I part of tin* 2 p^•r rent, 
solution (*an In* Ukt*n t^) 2 ]tarts of forniolactin. For a 
dull ^loss ainl li'ss ultsorlu'iit ])a]M*r tin* dilution nuy Ik* 
inen‘as<*d to 1 : 2 ' 

A widt*, soft hriisli is iisnd, and no iiion* of tin* ])jiint is 
laid on than tin* pais*!* will t.’ik<* uj), otln*rwis<* it will trickh* 
down uinl a patchy a]ipcaruiKM' will 1 m* prcscntcil. 

Tin* colour of most wall papers is made to look hri^hter 
hy a coatiii;; of this ]ireparation, a fact \vhich should In* 
home in miinl when the paj)er is hein;; selected. 

Alb’r applying tin* coat in;; it is leit three tn four hours 
to <Iry, and tin* roofii is afterwards ventilated in order to ;»et 
rid of tin* siin*ll of the fta-maldehyde. This may Im* accelerateil 
hy s])rinklin;; .immonia on strips of waddin;; and allow'in;; it 
to* evai>orate in.si»le the mom. Tin* .smell of fojnialdeh\i|e. 
liowever, is hy no moans injurious t-o hi*alth. 

If the lii'sr. eoatin;; do(*s not ]H'(jiiuee tin* <li*sin*d lustre, or 
fails to (lover the pmjierly, a second coatin;;, pro|M‘rly 

thinin*d, may he laid on without ntfuctin;; the durahility of 
th(i (!(»vt*rin;; 

The lM*st way to wash and clean wall pa])ei‘s (s)att*d with 
this ])reparation is with lukew'arm scKip tpnl w'ater, to which 
I to i per cent, of (‘ouimercial formaldehyde* has la*en adeled 
as an antiseptic 

WATKitPKooF Paint fou Plavixij Cakds. 

Playin;; ciii'ds may be coated with a mixture of satin 
W'hitc'~]}n;eipitsitud ctilcimn sulplmt(‘ — auel an alkaliiu} .solu- 
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tioii (if *casoin. The cdatiiij^ is \v'aU*rpm(ir and \i'iVslLiil)l(i, 
whilst still Iciiviiiff the pa|it»v Hulfieioiitly ahsnrlM^ut to allow* 
the cai-ds t<j Im* }n*int.tMl in tin* usual ^w-ay. 

The best uiixtun* fi»r this pui-|M)S4‘ consists of SO ])arts of 
•satin ivhit*, Ki of eiiseiii, 2 to 4 of eau^tie soda or aniinonia 
and 25 or more of watK*r. Tin* iii\<‘ntor of tin* pre)iarati('n 
Iwilioves that the sat.in wdiite eoironies \*ilh tin* dissolvod 
casein in such a mainier as to nsid«T (lie lathT hisoluhle 
when the coating has lifen appliis] aiiil alloweil to tlry for 
Hoini' lime. • 

'rhis eoatin;^ is sai»l to U* partieuiarly useful in imjiartin^ 
to ])layin^ cards the ih'sinsl eiiamel-lik«‘ apja^aranci*. and to 
1)0 capai)h‘ of taking the mt^sl d<di(*al.e mnltiph' colour pnnt- 
inj;. Tin* satin white ni.iy hi* partly ii'plaej'il hy hlanc ti\e. 

(\\si:ix t 'oi,()i i; L\kk. 

'riie use of (‘.iisein as a precipitant is a<lvisahle in making 
coloiir lakes, kaolin In*)!)^ (‘inploy(‘il as i^n* su istratiim. Koi* 
instance, Dreher recommends ^rindiiiif t«) pastt* lit) paits of 
^in(*l^ ^rouinl kaidin and 20 of luk4*warm water, followi'd hy 
repeating the o|H)ration W'ith an adtiition of SO |airts of tlis- 
soJvj'd «*;isein (10 jiarts of casi*in. 20 of watt*!* and 1 to 2 of 
ammonia}. Om* huinlrcd parts of » I ye .solution 10*5 |x.*r cent, 
stri’iifft-h) art* m*xt, a<kU‘<l ami W4*ll iui\e«l, tin* wdiole In'iii^ 
th<‘n treat(*d with 2 iMiiiis of a I p»*rcnnl. solution of tin tetra- 
chloride, added drop hy drop. After wasliotl and 

pressed, tlie jirecipitate is dried at tiO (\ or at SO’ to 100" 
C. if tin* dye will^stand tliat teiiHM*mture. Ilotli acid and 
basic aniline dy(*H can Is* pn'cipiUiteil on any suli-stiiitum hy 
this method Tin* rcsultiiijij lak(*s are very hri<j}it in tculour 
and are veiy fast to water, "fin k*traeliloridi* may lje re- 
placed by other salts having; an acid rt*actioii, sugh as alu- 
minium ildorhle, tin .jiw ‘Late, etc, hut the acetate mu-st he 
freed from any exces.s of acetie acid, siiuv this exerts a 
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Holveiil. action on tlit* lake. Tin* iih*iIi(mI is ]wi 1 ,icularly 
useful lor pr«*ci]>itatiiij! rhoilti^uinos and eosines, which it 
converts into cxhvimdy brilliant fine i’e<l lak(‘s that arc 
uon-]Hiisonous. Thi^ casein lakes alsn nii‘i'i( atti'iition for 
coli)Ui*e«l bo«>kw»)rk and litho printin;!, and for wall pap«T 
and ealien ])rintin^., 


Paint you Mmikintj Iiaus, lin>N r>AKi:i:i,s, (\\sks, kt*’ 

A ffood |>aint which will stick on labrii's. piiper. wood, 
ahect-iron, «‘tc., aiHi is therefore suitable lor marking and 
st#«*neillin;;; cases. wr.i])]M‘rin;;, jute sacks etc , is prepared in 
the tollmvinj^ niauiKa* ■ -- 

Aljout ’JO |>arts bv weight oi wal^*! are liealed to hnlin;; 
in a jrl{i.ss vessel, and 1 part of aniline »lye is stirred in, 
cosine bein^ usimI for ivd, and jibenoi black oi deep black tor 
black. When this is dissolved, *2 p.irts of soluble casein are 
stirred in. If tin* liipiiil seems t<Ki Ihii'k when cold, and 
therebui* ditficult to lay on wilb tbe brush, it must In* diluted 
with a c«irresjMindin;» amount of hot wat»T. 

The aniline dyes may be rej»laced by Ioj^wjmmI solution: 
but tincture of ^all-nuts is not suitable f(»r this jairjMwe. 

Stimcillinj; jiasti- is madi* by niixine pipeclay wit.b ivory 
black or lampblack. Tin* pi]»eelay (k.iolin) is suitably 
colounsl with aniline «lye, caivfully incor[K»rat-<‘d with the 
ivory black or lani))black, and then intnjduced into a thin 
solution of casein. After lM*in«( jiut tbrou^di a {uiint mill, 
the mass is ]iackcd in tin boxes. 

("asein-Cem kat Pa i nt. 

llausler recomiiieiideil En^disb lioinaii cement for this 
]>iU’iK>se.- If tbe IkkuiIs to be coateil are left unplaned, and 
pillars and iK^anis are {(one «iver with the rou{(hin{( i)laiM!, 
the folk»wiii{( inethoil is rocomnieiide<l ; atnl the wood w'ill 
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not only l(M>k liki* st>oiH*, Imt Ivl’-jivi* ah thouj^h actually 
|R^triHe»l „ 

One part of Knj^lisli lii)iii;ni cenioiit is htirred up witli 
2 of waHhuil sconriii;* sand, 1 pjirt of fn'hli riird and part, 
of Hkiiii milk, no more bnin^ made iH‘<idjy at a timi‘ than eaii 
Ih^ used up in an liour. While tlie inass is ])einfr apj»li<'«l, i* 
must In* kept continually stirred h^^i an asswtant in ordei' to 
pn‘\ent the sand from settlin;^ to the Ixit^om The coatin*^ 
is laid on as thin ami smoothly as ]K)Hsihle, and as h(K>n as 
dry is followed hy a second.. In suiiinier it dries «|uickly and 
sets as hartl as stone Finally, \voo<Uvork that is to si-and 
upii^ht is coaUsl with a mixture of Ixnleil oil ami an earthy 
])i;^iiicnt, a double coatin'* l.eine: applied to slopin'^ W'ood- 
work, and .*Uo ■}■ mi hori/ontd or e\|)«>se<l work that is liable 
to he tiiMldeii on 

For smiMithly jilaned woodwork, Hausler used the sub- 
joined mixtiii'i' w'it.h eipial success’ Fn»lish Koniaii cement, 
J pails, fresh eurd, 1 |iart’ buttermilk, #4* pait , the w'hole 
lieiiij^j well stirnsl tofiether ami made up in only sullieient 
ijUiiiitity to last for <1 short, time The Koinan cement must 
not 1 m‘ at all stale. 
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(■ASF.IN is Ik'isfti nil tii4‘ ])riMH])lr tiliiit nisi'hi jins 

M*Hs»‘s till* |»rc»]rt*rty dI rnrmiii^ ^■\ll•|‘nll‘ly rrsistanl !iin 
jMM'iimni'Ut (‘{im]iouiLils. Imt-li with tin* piMiiii'iit iiiul ;ils< 
M'illi tin* snliMratum. Thf suhjuvt is, tlii'ifhin*. ilixisihli 
into sfViTiil M'dioii" '•/; 

I. lh'('|iai'atioii nV tlir ^irouinl 
2 I Vi*] uni til 111 of ll'i‘ Imi.liiiij iiii‘il!iiiii 

l*ri*}uratioir.iiii| ii]i|ilii‘atioii uf tlii* iMsi'in juiiit 
AU}i<m;;]i from its n.itun* rasi-iii |),iiiitiii^ is no iiinri' ililti 
rult tiiuii any otlirr ]ir:iiK‘li of tin* art. nTtaiii ]irirautionur> 
tvj^ulalioiis must nc\i*rthi*h*.ss U* nlisiTxnl in tin* ]iro]wirat.ioi 
of iln‘ jinmiul ainl .sui-ract* to hi* |>aiiil(‘il on In tin* lirs 
placr, snrraccs oi* soliil ami ^r.iiiular liim*- or (■i‘iiit‘iit-|ilast(‘r 
Mirfai'i'S airta'iy roaird with a layrr ol' oil paint, ami siir 
I'acrs noiisistin;^ ol' onlinary l)uihlin;r st.om*. or ornauii'iitsS o 
clay, wiMul, slnM*t ini'tal, r,tc., must lx* tliorou^fhly clram*! 
iKjfoiv paintin;* is Ix'^fun If rusrin paint is t-o lx* ajijilioi 
to n>u;;li linn* phistrr the lattor must Jlx* liruslioii over wit) 
dilutcil milk whirli has ix-ni nirrfully skiinnicil ami iiiixH 
wit^i the ri^ht i|muitit.y uf watiT DrfortiM* places iii thi 
plastiT of houso fiiints must lx* patclmil up with mortar, u’ 
lind'crahly with a mass eumjHiscil of 1 ]>art of jiatmt liiiii 
ami to 4 lairis of puiii sami. Ihitmt Him* is madi; h; 
allowiim suliitiotis uf tin ami zinc chloriilo to act on liim 
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and it win also lioar additioiiH of mud rnarhlt^, maoi|t and 
oartli}' 

Nrw' c«‘meiit plaster, ur surh^ as rxliibitss tiru* cracks, 
iiioiKtiire or etfioresceiit salts, is lM‘st w'-isIumI <»\erw'itli dilute 
liydrocliloric or snlphurie arid (1 psrt ol* aeiil Ui S to 10 ot* 
water), ami after a slmrl timi* has elapsed wijMsl with a ra;,^ 
and left to dry. A pn-h'iniiiary e^oauiiir t»f .-loiitchouc ImtttT, 
KesseiTs liiioride jKiint, diiiitisl IiIimhI, etc , is also advisable. 

K(U’ indoor use the, ;n’'*Hnd slnmld he inipro^^nattMl with 
alum, I pirtof whieh is disswivnl In 5 uf hot wah>r and then 
Uiliittsl with 10 parts naire This soakino, however is <mly 
iieedtsl for walls that, li.ixi* sii tar been coated with lime ])aint 
or <listi‘ni|)er, tli'rhardl's jKinit soap is also rts*.oni mended for 
the .s.inii' ])iirpos'‘, its aiitisi-tt'iie pmperties and power of 
11 ‘ndennn .inimal matter insoluhle titlin;; it for use on 
articles where rmj;;oiil ;rniwth is ftwed. The jimietration 
of this prenarat ion into the i^niiiiifl iiiemises the diirahiiily 
of the e.isein jiaint, us|M*eially if the alicft impregnation and 
< l(‘rlia»dt s Hoap treatment Im* eoinhinni. 

.loiiits, eraeks or Imles in hriek or woodwork must he 
tilled Li]) with iindiluusi easein paint . hut hir;;e tissiires am* 
hesl. stoppl'd with caM'in putty (f/.r.j 

fi there are any damp piaees in the plaster, and it is 
>lesiii;d to jireveiit them sliowin;^ throu^r]), Miey should he 
im])i‘e^nak‘d w'itli a thin solution of slii'llae iH'fore the ])aiut 
is appliefl. l\*,rliain imprej'iiatiiifj xarnishes an* also sold for 
tlie same puri»ose. 

Metals, such as ^iue, eop|sM' and ii-on, may he jHiintixil 
w'ith i|iiick-dryin<2[ easein paints witiiout any preparation, 
pn)\ idl'd the surfaee is clem* and^not covered with a fihn of 
oxide Should this, however, he j>resent in the form, say of 
inm rust, it must he removed, for insUnct^ hy w'ashiiijT witli 
caustic soda and jH'ti'oleum. 

Finally, hi the (ase of siirftwsus that are to Is* decjomtiHi, 
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it. is . in‘c<‘Hsai‘y t(i pi-ovido a iion-}il)Horb(Mit Kiirlawii to fonn 
rtHuitablc ^'oiiiul for jm. A special pr.*|)aruiioii is 

mjuiivd for fifsco piiiitio^, it. bi‘iii;; essential for tlu‘ ^uiid 
to 1)1* tliick and dry, so as to ]M‘evt*nt the a])|M*arancij of any 
ellloresciMKH* fi*oiii the hriekwork ninlerueath. Ft)r thi.4 
rejison, the plast(‘r should he (‘om|K»s(‘d of as many layei’s ^is 
]msihk'. each dried s»*j)!U-att‘ly. 'IVo to foni- straU id eoarw* 
plaster ami an npjwr one (»f fine ])last4‘r ai’e nsnally suflieient. 

I ayei* should he thorou^jhly dry Indore tin* rwxt one is 
put on. the Mirf^ii* lH‘injj[ well moistened with wat.«T just 
Indon* the ne\t eoatinjj; is applitsl The iKittom Uyer must 
he eoai-se ^rained and thieker than the othei-s, the f^dal 
tliiekness beiii^ I to 2 inches. 

The cn»ai*s«* plast«'r is ]a'epared of mortar I'rom I [),ii*t by 
volume t»f pab'iit lime and 2 parts of clean, eoai-se, sliarp 
sand 1 j)reli'rably ipi.irt/ sind), hinait tin*clay or }M)W'dered 
st-one, toj^etln*!’ w'^ith about 10 |X‘r euit. of j^ood Portland 
e^mient. This moil'ir is ap])liiMl to tin* w^all surface, hc^abm 
wdth a wooilen Uir b> drive out air hubbies, and left to dry 
for as lone as possible. On this snrface. after w’ettiiie it with 
t>nre or Isdled water that luts Imm-ii allowed hi cool, tln‘ tine 
plashT is appliiMl, tin* niort.ar for which is comjMHinded of 
I jMirt ptiteiit lime 1 pjirt fine, sifted, ilust-fnv, clean sand 
and 1 iKirt niarl)le saml, tlie wdioh* mixed wdth w'ahT that 
has pivviously Ikmmi lioiletl. This morhir is also Is'ateii to 
ex|M‘I air hiihhios in the iiiixinj( tnaieli, and is then laid on 
over the coai’se plaster. As sesm as the surface has dried dull, 
it is wethsl with a little boiled «ind cooked water and worked 
ovi‘r with a smoothin}; Imard, any re.sidual lon^jlniess htdiifr 
Miidothed away by n sli(*et of zinc afti*!' tin* morhir Jnis set t<» 
such an extent that it ineivJ^' ^dve-s 'a little under the pnwure 
of the»/iii<^‘r. Dinictly this »hhhji' lay<n* is dry it can Iw 
painh^l on w\t\\ t\\o U 'ces^ary ease\n painhs, and vetonehed 
with the same colours aft<*r drying. 
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To facilitate the fi-oHco painting; the upper layer of p|aHt4!r 
can 1 k‘ put on in HectioiiK, or else kepi soft for n considei'ahle 
time liy wetting; it witli w'ater that has h(s>n )K)i1e(l, or hy * 
haiifjing wet cloths o\<‘r the siirfacj*. This pn;\eutH the I^k) 
]'api<l crystal lisiitioi I of the lime, whicli would <>therwise occur. 

Dry fn‘seo paintiiit; is iMM-formed in tie' l‘ollo\v iiijf manner. 
Old rn* tlry plasttT walls an* seruhlnsl with ti stone until the 
up{MT surian* has lusm worn away and Die sound alisorlient 
phist-(‘r iit rt'uehed. hut if Die crust is .sound and i'OU<'h 
^raiiieil it iieeil not Iw leiintvisl. A mixtim* of Mnid easidii 
nKsliiim, white ouidfsir eemeiit ami 10 per cent, of ealeined 
ma;>;nesia is then mixed and dilutisl with ]ire\ioiisly hoihsi 
and eoohsl water, the first eoatiii!; In’in^^ thiiiiiei tliiiii tin; 
olhei-s, and tin* wall haviiiii henn dampil with recooled or 
rain wat<T several coatings of this mixlure are applied in 
siieeession As sisai as the siirlaee has dried dull, si‘veral 
eiatiii'jN of ground eoloiir are l.aiil on, and the de«‘orations 
and paintinjf are then a])])lied. 

Aeeordintr to Martin the al'ore.said out-d»H»r emnent is 
also known as “ whiti* JVnllaml eemeiit," and is pre|wired hy 
in\\in^ I ]MT rent, of iron-free kaolin. to a parts ol pufi* 
white chalk, followi'd hy 2 to 5 |M*r rent, of ijypsiim or to 
.■» JMT cent, of iiia^jjiesium chloride. The inj^T'sheids, wi't tir 
dry mixeil, are caleincil in an oxen, 

Tnihalily the liest metlMwl of iiiiitrfitin^^ the old Pom|M*ian 
wall paiiitiii;;s in character and dunihilitv is Die dry fi'eseo 
pnieess of (rej'liardt. In .some cases, hoxxwer. it is [sissihle 
to dis]Hms(‘ witili scoyriuij; the walls Isdorehand, iv])laciuj; this 
treatment hy the h-as tniiihlesfime process ol s(aikin^ tin* 
walls M»‘veral times oNer with papit soup at the c*mipTdh)U 
of the work, this t\^‘atluent iiieivasiuu the ])riv!,htm*ss of the 
colours ainl improviut' their cliavaetiT awd duraiAIvty .• 

Aft»*r the iiiipri‘j'iiate<l surfaci* has ilvied it may Im‘ p<»lished 
to a dull witli a hrush. The precautions spi-eiHed must, 
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liowftviT, Ik.' adopt-CMl in ordrr t<i hwujv tlie intiniaU* coiiiiM*- 
tion t.lu‘ paintifi^ and tlio j^Tound, n<i iKHii‘KNary lo 

i'i‘nd(T tli(‘ dumh)('. 

Till: Binihnu MKrmiM. 

t4) till* tile iiiohI iiiijioriaiit tliiiij^ in (uisein 

jKiintin^ is ilie uiediinn, sine^' nn iliis dc‘{K‘i]iis nol. only the 
durability nl’ the paint but also si'veral ol* its cliiel' eharaeter- 
istics. ITenei*, it can Ik* easily uinlerstiKKl that tlie eorilposi- 
tion of t.1i(‘ inediine may \ary ifi many ways, acronliu;; to 
the pu]’]K)se for wliich it is intejLde<i. Tlius, oim used for 
ordinary I wintinj^ on walls is not aUo siiitabh* for deeoiative 
]»aiiitin^, whilst on thi* other hand. .i iiiediiiiii for indisir 
work eaimut bi> i‘m]iloy(‘d for ouldooi jiaintin^ 

(Us(‘in ami its pro|M*rties have Iw^rn aliea«ly descrihei], and 
all that is now necessary to mention is tliat the dry eastdii 
.must be ('oii\erteil into a sohibh* lorm iM'foi'e il. can be used 
as a bind. 

'Hie usual soKi'iits lor this ]inr|KiNe are caustic jHilasli 
or s(s1a, borax '‘odium bicarlxmate, ammonia, jKitassinni or 
sddiuin silicate ^wat^T-^|[laHs. slakis] lime cement et<* Sinci‘ 
it w'ould hardly pay the paint.er to prej^ns* casein from milk, 
it is ])r<*b*mble to use the commercial soJubh casidn. A 
simple solution of this is made by adding to 1 ])iii't of casein 
0'.'} to 0*4 part of sto^mjj ammonia the solution ladno pi-o- 
b'cUsl fi’om putrefaction by means of a little carbolic acid. 
To convert these solutions into a usable medium they are 
treated with a litth- at|U(*ous solution of I'esin, containin^r a 
small admixture of soap or wax. 'Hiesc latter subsUnces 
an* inte.ndisl to sumiund the particles of ]»i;riiiciit w’ith a pro- 
Ufctive enYelo|)e against atmospheric intliiences. A intMlium 
pi-eiKired* in this way is suit-able for tine iirtistic jKiintin^ in- 
disa-N, enabling' diiliciilt pigments to be nse<l and imjiai'tiu;; 
to these a tine sheen. 
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AiiotliM* casoiii UKMjiuiii, lor whidi. iiowc‘\(T, tin- samr 
claims caiiin'l In* uHvanccil, is ])iv|kiiv( 1 liy intimately mixing 
ail alkaline solntion of casiMo ^vibh diaUimaccous (‘artli 
tjithr). This has tiir dravvliack uf^ ^'»iiiij: diirk-col<)un*<l in 
tiim*. ami of not Ijcin;; suikblc for um» with pi;,nm*nt,s iikt* 
llorliii him*, thoii;;]i it «in Im* nsi'fiilly <*miiloy«Ml for colniinsl 
jKiints ami i-onnh ornamontation work. 

On ilir othrr Immi, c-oiiipoiimls of laity acids with alumina, 
ami syiiilar snl»Htanc«‘s, arc not advisable )*i-of 1/mki* 'n his 
work on jjainters' colours says of ihcw that ihouch, when 
tli-st drini, tln‘\ fonn a dense, horny layer which repels wahT, 
till' colours |»iv|jai*»‘d with their ai‘l soon alter in molecular 
structure j HI «'X]H>sure to the air, ami fall to ])owder, wddeh is 
rrailily oxidised by atmospheric o\_\j;en chemically chaiieed 
.IIkI nujilensl useless 

If dissociateil casein is eimdsitied by oil. bals'ims or fats, 
toe(‘theror M'parately. tin* resultin;^ nieiliiim is distinj,mishcd 
by tin* proja-rly of lea\in;: tin* natural tuieof ])iefments un- 
allei‘»‘d A <'asein meilium of this kind or one treate<l with 
resin, cannot, of com-se, Im* thinned down with wati*r, but only 
A 'oh benz«>l, jietroleum, tur]»s or othi*i volatile subslances. . 

All the nn‘dia hitherto ilescribed are moi*»* or less ro*itricted 
to Use for painlin<: ind<ioi> Kor outiliMir use thn casein must 
be ineor|M)rated with sulrjtanccs w'ith which it forms insolulile 
eomjioiimls 'riie 1m*s1 kiiuwii of these is slaked linn*, which 
has been alread\ mentioneil in conneclion with cold-water 
paints fiy.r ). t\*inent also forms with cjist*in a pait-inilarly 
I'esistant ami efreclj>e binding medium and a [latent for 
inakin;r these media has lM*<*n ;;ranti*d to Ant liichard of 
Diisseldorf. Aceordin» to this s]M‘cificat.ion, i-asein, [U'o^ierly 
freed from fut. is mix(‘d with an aiitiMe])ti*-. c.// . Ioriiialdehy«lo, 
carlnilie acid or the like, and tln‘ii «iiffully enanid atom- with 
watm*. 'rin* resulting; thin liipiid mass tlien n*ccives an 
addition of cement pro|KH'tiunate bi the amount ol casein 
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prostMit, tin* wliole liriiifr well iiiixiMl ami loft staml until 
the thicker, la-avier couHtituents have Ncttlofl »lown, wherc- 
' the su]xTiiaiaMt li(|ui(l, wiiioh foniis the luediuni, is 

He|)arat('(l hy ilecaiitAtioii. This li(|i]iil has not the Kli|[i;hteHi 
action on the most w'lisitive imily colours, ami its binding 
|K)wer is unaHectc(| ])y fonnaldeliyde It makes the coloui*s 
thoroughly workablf* and inijiiirts ^n^at ilurability, so that 
they can a!s<i In* usi*j1 Ibi- ouMour work, Ihmii;; able t-o stand 
the weather. These* (‘oloui's are also suitable b»r use*, in,edic«» 
printing, since* they are* iiiHejiubl * in wate*r \\he*n euiee* ehy. 
The se*di]ue*ntai matter can )K.*^re)Uml ami used as a e'enor ])aiut. 

• ThK iTiKI'AinrieiX WD AmJe'ATIoV e»K ('ASKtX J^AINTs, 

Tei prepare* artists’ colours with caNe‘iu. all that is iii*ees- 
sar\ is tei take* eaie* of the* meelia just eleserilHiel ami mix it 
witli tlir n])]n-opriate* pieim*iits. Tin* pi;,^iie*nt.s must suitable* 
few irliitr ah*: baryta, while h*ael, fliina clay, Paris white, 
lithejjNjne ami ;tiiA white*, feir //e/Aoe . e'udmium ye*lle»w, 
chremie* yellow, chnuiie*, ;'i>lele*n e»r ]Kile‘ e)e-hre Naple*s ye*lle)W, 
“Hjitinobi*r.” Sehiitl ye*lleiw and Tena eli Sie*iia. feir ml. e*i>l- 
(vrihur, carmine*, e'hrome r.‘d, fast re**!, Imlian re*(l. luaeleleT lake*, 
ivei le-ail, signal r4*el, Te*rra ]M)/zuoli, wrmilieui ami \ermilion- 
e*tte. for hroo'H . as|»haltiim, ( ’asse*l Imiwn, elark ochre*, man* 
j^ane'se bi*own, Te*rra eli Siena, HmlM*r, \'amlyck breewn . Ibr 
hhw : lj(‘rlin blue, l>re*meii blue, imlieei e*eiball him*, blue*-;;re*e*n 
oxiele* and nit ramanne* , Ibr ffiffn chimne* «rre*e*n, chrome* oxiele- 
;jr(ie*n ;,niM*n e*arth. colailt ;;r«*e*n, pe‘j*mane*nt ^Mve*n, Schwe*in- 
furt i^re'e'ii, ami e*me*r.ilil i(res*n. Ibr bUtvl' : ivory black, heme* 
black, laniplelack ami IWis black. 

Ti*! jire*]^^* small ejuaiitjtius, the bimlin^^ media is mixe'el 
with the* dry pienie*nts on a ]ilal.4* ea* sheVt of ;,daHS, eir e'lse* they 
ail* ;;roune| with a mulh*r oi in a j)aint mill. Tim resulting 
paint is thinned elowii t-o a wi»rkabh* ceaidition with lieiileel 
and i*e‘i^ioh*d wat'iT at the* time of use*. 
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F\)r up qiiaiititiuH ut ii tiiin*, the di-} roiniirK 

may Ik* Ha^uratu<1 with wat«*r aii<1 thi'ii mixed witli tlui niHoin 
])n‘])ai'ati(in. In the cjisc <.F heavy pi<rmi*nis, this precaution 
is ad\ is,‘il)Ie, sinee tlie iiiixtun> easily ^n.ts tm) thin. The 
colours, however, stick hettiT when nn\«M| with the landing 
media (by, the |iui‘tieleK, in that event, alisorhiiij; the vehicle 
instead of Wiit.i*r, and hecominj; iiuire eoiii])|'*iely en\<‘lo]MMl hy 
the 1‘oi‘iiier, 

Saline of the (U'i^anie eolonrin;; matters, c.//., hone hlaek, 
Cassel Imiwn, ete., which a j^kmI nutrient ino<liuni for 
inoiild fun^i, ris|uii'e an aiidition of ) to I per eiait. of ear- 
t)olie a(Md, 1 ]M>r mil of formalin, or a Ik ait 2 to per cent, of 
salitylie acid solution, t(» the water: and this admixture d(K‘> 
no harm in thi‘ ease of other colours as well. 

.'Vlthoii^h not essential, it is advisalile to add a little lime 
to casein jiainls, esjK‘cially nlieii they are in ]>aste form or 
for outdoor use. 

If the amount of lime to he added '•» lai^e, it is better 
not to make up a lai^e stiK'k of tlu' paint, hut only just 
enough foi‘ two to thrt‘e days consum])tion, since the insolu- 
h'.iity of the ]»aint is oceab(‘r when tin* (‘omhinatioii of liyie 
and casi^>in is fn'sh hut is lesseiiinl wlieii the mixture is stale. 

The pitiiiorlions of medium and pij^iiieiit cannot he, arbi- 
trarily laid down, iiw'inji; t«i the iliverjjent riM|uirements id the 
xarhais ja^ments, and als(» hecausi* one and tin* same pi;>m(‘nt 
varii‘s in this ivspeet, .iec«»nlini' to its ori;^n ami iiiiMh* of pre- 
}*arat.ion. ajiart fi*oiii the fact that tin |K»^^er of tlie ditfei-ent 
casein media is a vi^nahle ({uantity. 

t’halk and ealcinni earth pieinerits j»enerally require a 
larjrer ])ro|)oi*lion of casein medium than lithojKine, whitt* lead, 
“tc., whilst ochiv ami other niw' earths usually n(*ed lesK 
Liirht colour's ^enenilly take le.ss than dai'k ojiwj, and in- 
orf^anic pigments less than those of or*;anic origin. 

'rile propoilion of meilium also varies aecordinj; lo the 
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siirfacr to lie F(ir i^xnniple, a Ijir^nT |)n)}Kirtioii may 

» ^‘n<rally Ik- iisimI on' solnl plastiT and otliiT solid .Hiihstratia, 

• such as metal, (‘cineiii. oil ])ai)it., |U}k.t, t'aiivas, etc., tlnui on 
a surra(‘.r tJiat readily e1ii{)h, siieli as jdastor of Faris. In 
any (Mse, if Mi(‘ ]uunt is to(» stiim;; it is very lial)l(‘ to (‘aiiHo 
the weak suhsti-aium to tour away, elii]) or jM*el off. es[)ecially 
wlnm or^niie isilou^-s aie iLseil. 

F«tr ])aiiitiii^r on s<ilid or |ii*e]»ired plaster, ron^di wiMid, 
ei-c.. siittici»‘nt caseiji iiiediiini must Ih* Uikeii Tor the iKiivt to 
stiek to iMii'cliimmt ]Ki|>er when dry, so that it does not jHjel 
off when the }Ki]K'r is fokksl and will stand the aetioTi of a 
strone jot of water at tin* i*inl of alMUit twenty-roni- houi-s. 

To asoerlain whether the lii^ht |)i-o]M)rlioii of medium has 
lieen iistid. a small (|uantity of the {taint is hriished on a 
sheet of writ ini; or ])riiitiii;i pa|ii‘r. If the {lujier is tound to 
have shrunk mueh wIk'ii the jNiint is dry, t(K» niueh mi‘dium 
lias lieeii ustsl. 

As r«‘y[ai’ds tin* Kandliii” of the hribh. this is 'similar to 
distem|M*r work, only that the ]»rns|i must ’i“ nn»re l*MSjUeiitly 
eleaiised with soaji. A jMriiliar kind of eui<llinv can Ih* 
notie(‘d Avheii the {laint in the ean or hriish has eot Phi di'j', 
and an attem])t Is made to reduei* it witli watei In siieh 
c:ise the liriLsh must In* washed with soaji and water ami a 
fresh ({iiantity of {lalut taken Hence iKith jialnt and hriish 
should he k(*|tt moist, and the eoioiirs on the jiah'tite fn*- 
({iiently sjtiMyed with wak'r, t.h<‘ enn kejit eoxered u{). and 
preferably iiltiHl witli an aiitipdit lid. 

In eoiineelion with the stnrinef of eauein ]),iints the fol- 
lowin^r jMiints may Ik.* mentioned. In order to {ireveiit the 
niediuM fiDiii dryintjj, tin* cau is eitlu‘r turned u|)side down, or 
else the surface of the {Kiiiii. eoveii'd w^th a layci' of water. 
The paint. how'e\er. must not In* thiiuied with this wat(*r, 
or a se])ai'alion into layers may easily occur. 

I) the paint and medium s4*]iaraU‘ in tlie can, they may 
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bi* ivinixiMl by KtiiTiiiu; or shiikiii;r, ]nit jniy skin tlia(> forinH 
shouM 1 k‘ tlirown away. 

Oasciii jKiiiit that has jisirtly tn fiiiiiph*t.<‘ly <Iri(‘<l in thr i 
can is unfit Fur usi*. ami it is tlnTi^lon' m‘^•^‘^sary t(» ^lanl 
a^ruinst tliis hy covfrinfr thi* surface with wat^T or closiiijr 
iho rails airii;f]it. 

If thi‘ inodium brconirs froziMi in wi'ifi(‘r it should hr 
slowly rcwaniird ov»*r a wati*i* liath and tluMi stimMl uji wrll, 

Tlu‘ a^iplimtioii of rastan ]iaints is |MTrorim‘d in thr fol- 
lowing; manner.— 

AftcT tin* ;;i‘oniid h.*is bi*rn suitably pn‘pai-ed, tin* outlines 
an* sk«*tcluMl w'itli crayon and rolourtsl in, any excess of 
tTjiyjin Iwin;; wipeil off with a soft ideaii cloth 

The wrll-thiniieil |Kunt is tliMU laitl on, as li^ht in ('{jlGUr 
as |H»ssi])le The ofteiiiT the eoaliii:; is n-peatcd tin* more 
atti‘!ic-li\ «• the eHeet pr(Mlue»*.l, wliiTeas, if tin* jwiiiit is bs> 
thiek the effect is diiiiiiiished ami it reailily tends lo |K*el off, 
Ihi*^ heiiiM es]i(‘eiall,\ tin* case w'ith ilai’k* coloms contaiiiin<; 
an exn‘sh of the e,is«*in imslium, thoueh if may also <iceur 
when the cither extreme is in (piestion. This must Ih- tne<l 
and inoditic'ation*^ made aet'ordiii^ly before bi'einnino the 
actual work of jiaiiitinj* 

Both wide brislli- brushes a tel fine loni> sabl(‘ brushes are 
liseil Jl, when tln^ work is finished, some of the tones do 
not harmonise, they can be iiirHlified by workinj; o\er the 
w hole |)orfion. 

Thus, if one f-om* lui hm li^ht and warm or t.oo l)ri;;ht, 
it is worked over )jith ivory hlack alone, other alterations 
lieiii^ nuvie WMth dc“(‘p eolonr.s, reduced to a thin |Kisf.e with 
wuiter and «|uickly laid tm wdtli the brush. In thew »pera- 
tious the ^i-c'aUist cleauliiic'ss is necessary, liotli wu’th the 
ctilours ami w’itli tlie cans and other utensils. 

'r«) [laiiit fit'scons on canvas, a rou«;h (‘an\'as is coated 
with undiluted casein pn^paratinn and {lainfed in t|uite wet 
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with colour that lias m<‘n*ly iiuxcmI witli water without 
any caHoin iinHliuni. A,t the aanie tiine tlie iimJer layer in 
' kept well iiioist(‘neil with watcu* tlri-ouf^liout the eritin* ])iTKMm 
Jf tlie (Iriwl iNiint is to be topiNnl, tlie surUuje imist 1 m‘ Hpray»‘«l 
witli till* (Msein ineilinin diluteil N- l-o l()-fol<l with water, and 
the jiaint a{)p]i(‘d as alswe. 

in paint i rijr on outside work, tin* easi>in iiK'diuin 

p«‘paiiMl wiHi tlie assistaiMu* of oil. halsanis and fats or wav 
and resin is used For the fii*Ht etutin;,^ on alisorheni sur- 
faces this is mixed with oi-dinarv aiiiln‘r ^al■nish which ini- 
pro\es the drying' and furnishes a Handsome 

If. on the other hand, dryiu«r is to In* retardeil in onler 
to Ik* able to work the eoloui's loee,ther lon<;er, then a little 
oil is added to th(' imslinm or the sumi* is mixnl with oil 
jMiint. ShouM tin* surface ju-vertheless j^et loo dry, tin* 
true shade of the roloiirs may Is* re\ealed by nioistenin^ 
wdth turps. 

To coiit the pictsn's with ^bissy \jirnish. as thou;;h they 
were oil piiintiiij,^, a injitin*,^ of •jbissy \aniish or sonn* other 
thick varnish must be bnislied in, and when this is dry it 
slvmld 1 m‘ eoxered by a second eoat of varnisli. 

Tile ^anlisll ma\ In* n'plactsl by a eoatiii;^ of wax solu- 
tion, tlie dried layer beiii;r heatiMl to melting; |Niiiit in onler 
to increase tlie ilurability and poweiM of i-esistaiice The 
same purpose U alw» sened by the paint siMij» au<l imprej;- 
natin^ varnish, as widl as the foniialdeliyde solution** already 
ineTitioiKsI, though these can only be used on casein juiintin^ 
that are fn*e fmm ffitty mattei-s. 

A fixative ol this kind ran he pre|iaivd hy dissolving 
casiMii'dii iii(*thyl alcohol, or hy treating an aijueous solution 
«)f casein and Isirax w'itli alwolnt^* methyl uleohol free from 
acebmc, the solution lieiii^ li*ft to sUind for a lon^ time ami 
sepamted fi'uiii the sisiimeiiL 

Acuordiii;' to <!hiali\a and ])upot, in their patent 8)>ccitica- 
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tioii, tliift tixjitivc Iihh tlic i>r 'Iryiiifj «|«ickly and not 

t<»o glossy. * 

AnotluT wi*rttln*rproof \tirniHli for pi-osrrving paintings 
is obtained, a«ronIing tr) tin* ])atrnt <d' (rohnidrr l*ilz, by 
nioisti'iiing rollorfion wool with niotliyl alcohol and tlicn 
dissolving it in a solution of cjiiiph<ir in ali*«>ln)l containing 
spirit of tin-pcntiiK*. 

Kornialdcliydc, t(M», has latterly 1 m‘cii rccinnniciided a^ 
an (‘;iR(‘N(‘iit means of ti'iideriiig casein |Niintings insoluble 
in water isee h’orniolaetiig If a dry jnel.un*, ]»ainted with 
easeiji iKiint la* «'\|M>sed ts) the vapoin*s of formald«*hyde, the 
aggliitinant in the paint (ctisein. glue or albunieri; rpiickly 
lH*conn‘S wat«‘»piool 

Hefore chfriing tin* pn‘s»‘iit cha])ter it shoiilil lx* stilted 
that (Niinting in the fresco and eiicanstic styh's, as also u! 
seem iiinl Sffrtfflifn, can la- performed with casein paints, 
'file nietlnxls elalxiratcil by the Diissehlorf artist, FVitz 
thThardt, on the IkisIs of jn-olongi'd iiivtstigation and chem- 
iciil pi*ogri‘ss, im* founded on a s]N‘cial ]irepiiration of tin* 
substratum and on the use of sjH*eially |ire]KUVfl colours. 
These include tin* fresco colours, iiiarbh* Cohan’s (containing 
juarbie dust iiiid caseinj, i‘]icaustic colours (pn']Nircd wdth 
wa\ ami resin j. the spike-oil (colours and the universal 
coheirs. The (iolx lin colours (imitation (iolN’liiis) and Hag 
eoloui's, us(*d for decorating flags, also iM’long t.o this class 

Kinally, tempera painting can also Im* }N‘rfurme.d with 
ciisein |)aints. According to ileissier, a cohmr of this kind 


can be pn’paivd by^mixing — 

Dry raKfiii iM>wjh*r 7 parts. 

Slakisl Iniio 

(’lOVorinK 'nafls <thalk, iK'liiP) .... lOU „ 

I )cxtriu M „ 

S«iap powjler ^ 

and the necessaiy Ixsly colour. 


'Hic w^ll ])ictures in the Hall of Fauie (Kuhnieshallcj in 
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B«Tliu Wfjv {KiiiiixMl in liim* by I’rofoHwir ({.‘Belsoliap. 

Thr conHiHfcinjj of thnn! ];JirLs by voliiiyi.' of fnjHh 

cawiii ainl ouf juirt of linn*, wiiw ihtjhuihI fivsli i‘v«*rv day 
and j,n*ound ulon^' with tbi* coloiii's. 

Tfc Im now ^ou(‘rally .iiliuifctt^l that ])aiii(in<(H (‘xmaitod in 
coHi'in colours will nuiiain unaltiTiMl in t.onc for ycaj-s and 
circctually resist, atiiiosjdicric inlluciiccs They also exhibit 
extraonlinary bri;;htiiess. a tiiu* velvety shetMi, and ch^arness 
in the shadows. In eontnist t<» oilier pr«)ecsses. it is possible 
willi casein colours to paint the s;iiiie surface over and ovta* 
a^Min, the ellect ;'aininj' in IknijIv ainl solidity with each 
application Kinally, the painting's can Iw execiiUsI (»n aii\ 
solid ^'nuind, and are. »*asily eh*aned when thev ^et dirty. 
On account of these adxaiiia^ics casein paintin;; is ^ainine 
eround, anil a uuinl«^r of casein pre]wratioiis for tin's jair- 
pose are on tin* market, thoii;'h thi'y cannot )>(• discussed 
within the limits nf the present w«iik. In this comnrtion a 
thonni«j:hly scientitii; iine.sti<f.ition of easein painline -such 
as has already l»ecn made in respect oi oil .ind iiimer.il paints 
—is, howt‘ver, hieflily ile.sirahle. 



(’Haptkii vii. 

l’\Sl*:iN \HHI«SIVKS ANI' PUTT IKS. 

'fllK (Miiployiiieiit ni' msi'pi us :ni a(lli(*si\i‘ sii))st.,iii(‘i‘ is oi‘ 
fairly anriiMil. dati', tlioiii^li it is only witiiin ilir past, ten tx) 
iiftri'ii y<‘ars that il. li.*is ivn'i\«*(I any oxtriiHiM* attx-ntion, 
,inil planwi nn tin* market iimler various iiaint‘s siieli 

as iMsein cnld Nliir. ciilil-waler ^due, caseoi^um, 

etr , wliicli are fiot iiien*}\ suitable lor industrial ]>urposes, 
Init alsn, and luainlv, tor replacing ^•lui* in the wot nl- working 
indiLstries. Nevi*rt.b(“less, tliou^li many t*f tlicse ]>]'e}»arations 
etimply W'ltli all the n‘i|uin‘menks of .if;>lue substitute, aii'l 
poisess llie ailditioiial ad\antii;;es of bein;^ iiiodta-ous and 
really foi immeiiiatt* use witboiit pre>ious soakin;^ and 
bMliiiii they ba\t‘ not imnle any j;i'eat lieatUvay in jjnmtJne. 
llovveMT, tlnue is Nery little dt ml »i. that the prejudiee against 
them will not ex)ntiniie |o exist when their ailxantaees iin> 
matl“ full) known hi eoiisu nun's. 

'I’he raw material for tliese easein ailln'sives and putties 
is the fat-free easi'in ohtaimsl friiiii eiinlled milk ami brou^^ht 
into a liquitl or pasty form by the ahi of chemical agents 
like the alkaline earths, thmr salts, ammonia, tunj^tic salts 
ami \vat»‘r. 'flie pnslncts tints formed art* n*ady for nsc; 
but unalojTous proiluets in the fonu of [Kiwder can Ix^ pre- 
part'd from eastiin that has la*en dried tmt of eontact wdth 
air, then i^itmml ami bi'ouifht into wmtact with tjn* stdveiit 
reafjtnits. In ^mitral the casein j'lue ready lor use, kfl., 
mixed with water, has lieen more successful than the dry 
( 79 ) 





8 () 

jKiwrliT/ Imt. tl>o latter in |nx)l)»iljlv inon* convenient when 
intcuclcd for diHtant JeHtiiiatioiis. 

Tin* casein is pre|»aix‘«l fixnn milk in tli<* usual manner, 
by the juMition of acid ImmIics, act*tie acid. t-iirtAric acid, etc., 
the easeitj Isdiijr precipitfil^sl alonj^ Avith a ecM-taiii unavoid- 
able .small pro{)ortion of fat. Mon'over, various acids are 
ustsl for ]»reci])ib'tiii«r casi*in fixnn skim milk . and this is 
out* reason for the irrey[ularities in tlie quality of commei-eial 
casein. On this |H)int Jiellaiiiy rejMirts tiiat acetic acid, in 
the Inrm of viiu^^ar, has liithertn been chietiv used, and 
sul]ihuric acid tsvasioiially Tiie casio'ii must tlnui be 
neuti'alised befnn^ it can Im* useil furlhei', for which pui'pest* 
it is .steeped in a stilution of lime (lime-water) until it no 
lon^^er nsldens blue litmus |i.i|»or. 'Pliis tn*at.|jient furuisle*K 
insoluble ealeium acetate, wiiicli must be washed out before 
(he casein »ni Im* converted into ^liie Kor tin’s reason }lel- 
lam\ ix'coiiimi-nds that tlie ca.sein should betliiowu down hy 
means of vci^etahk siibstanc(}s, whose (H»ji;rulant prop(*rties 
an* Isiseil (ni tin* presence of Uwinin, r.f/., cutch, China hark, 
oak hark and other liarks, siuiiacli, etc. S])eciat sncce.ss has 
atbuided tin* use of wild-clicrry luirk v'uytnUina) for 

this ])ur|)ose. The resultinjf <*asein diM*s not I'eijuini neiitral- 
isiiii(, and is e,asily work<sl up, l)e.sides ls‘iu;( more unifonn 
in quiility. At the .same tinw, the quantity of the pr»‘cipitant 
is immaterial since any excess remains in solnt.ion and 
thendon* does riot stick to the casein when this is lajilwl. 
Whab'ver mctln>d of pniparation is adoptt‘d, it is always 
advisa)»h* to ad«l to tlie vmni\ a little sodium arsenate, 
NadTAsOj, or some other salt of arsenic, since this inci'ea.ses 
the adlicsiv(‘ jK)wi*r and forms a kind of chemical moixlunt. 

Another mcthol of jinqiarin;^ cas«^n specially for nst* as 
an adhesive is the following. Milk is left to stand in a cesd 
]ilace and tlie cream carefully skiiniiiiMi off. this bein{( re- 
])iMit(‘d as lonff as any enwn continues to nsc, the milk Uiintf 



CASKIN \l»m.SlVKS \Nli IMTTIl-S. 


81 


ufterwanls waiirijil to iimko it ninlli*. To t<*st wlulluT nil 
till* crtHoin Jiiis lKt*n ]>iv(‘i])ilateil 1»,'’ lactic aciil »)f ihc 
milk, a sampli* <>1 the li«|ui«l is Ircatcil with a little 

hy<ln»c*hloric achl , if a ]»reci|)itatt* is fonneil there is still 
some casi‘iii in Hohitioii, ami this shuiihl he tlm»\\ ii <lo\vii hy 
ail ailililioii of I percent uf hy«lnw;hloric achl. without wail- 
inji; any lonj^er for it to eiinlle. Th«‘ c«ir«l ,**; n<*xt jai’ssed ami 
washe<l with soft water until tin* A^ashiii^s an* free from all 
trace yf ^ci»l. To I'eimive the tiiiai particles of fat the cur<l 
IS iKiiletl up with w. iter anil *>])re.'ii1 on a tilti'r cloth. 

Wlieii ilry the eiinl is pn-ssed aihl drieil, tii-st. at a iikmI- 
erat(‘ temperature, then with an increaM‘il ap})lic:'tion ol heat, 
ami tinally in .1 jiartial vacuum if necessary In this way it. 
ean lie olitaiiied either in the form of line ^raiinh*s or as a 
horiiv shrunken mass, [n either ease it will keep iinletiniUdy. 
hut is liable to inseel rav.i^"s, and e'*peciall\ to those ol 
lar\;e. 


(‘\SKIN t!ia L. 

“Casein ;ilue is [irejiared h_\ dissolvin'; lat-lree casein in a 
sa'Nirah'd solution of Imras, the ivsiiltiii;; conceiitraled sohitim 
li.ivin;; stiiuij; adhesive piopeitits and lindin;; e\lensive ein- 
ploynieiit as a siihsliUite tor nine and ;;uni arahie," savs thi' 
Jin'H • f//'s (Unmitfurs 

The l)i»i'a\ solution is prepared hv dissolving one jiart of 
Ixjra.v Ml \'2 parts of cold water, the casein heiiiu then addnl, 
little hy tittle. Casein ]K)wder is a mixture of h jiarls of 
casein and one part^ol chalk, hotli in a powdered condition. 
The mixture must lx* stored in a drv place and shaken up wil.h 
cold or luke-warm vvah*r for use. ^To jnvpare casein cewciit. 
I'Uivllwl milk is tritiirat^'d in a mill and with successive addi- 
tions of slaked lime until a coiiijiact mass is lorimsl. This 
must. Ijc used almost immediately sinee it hnideiis v ery ijuiekly. 

Casein dissolved hva so|iiti<'ii ol carhoiiah* |x>tash or soda also 
* ' (• 



(•\SKIN. 


loniis »iii lliMit ci^mrnt. The- fiiust ravom'ji])l«‘ |)n)]i()rtionH 
ior the mixture l(iniiiii» euKeiii emiiout. iire o })iirt.s (if |i()W<h‘nMi 
(usein iiml I jKirt of pulveriseii' hiirnl mixo'i together 
witii siiflieieiit hot wat4‘r (u miike a tiiiii iMisle. (.'SiNeiii for 
(MMiieiit mayalsi* he jnv|i!iiv«l fmiii skim milk, hy <Irvine the 
latter in thin l.iyeiv.riHhiciii^^tlie jmi<hiet to powileraml mixin”[ 
it with 1 piU't of enick-lime aii<l enoii^^h water ht form a ]Mste. 
}j|(M>i| aihumeii may U* nsei] in ])laee of caHein for (‘eriaiii jnir- 
]Kisi*s, its insohihility in water alt«T e\])osuj'e to a temp'Tature 
of -ttt heiiiii utilisetl in the ])ji])er imliLstry. A w'eather- 
pr(M)f paini may Ik* prepaietl h\ replaein*; easein hy finely 
iliviileil ohie, the eohnii's lieine eroumi with size, welatim*. 
or ;>um arahie ami applii*'! to the surface to he (‘oatf*!!. While 
the |iaint is still fresli it is ^^un* overw'itli a I jx-r cent. sr)lution 
of l)ie])romati‘ of |Mit>:ish, which solulitii's the coating ami enahh's 
It to staiel w.ishinn. The same result may also ohuiiied 
with a *2tJ per cent, sohitioji «»f chrome alum, iemlen*«l slij^htly 
alk'jiMne w'ith amihiuiia. 

C\sT:IN (iU'K l\ PliVrKS Olt KhAKKS. 

thie. hiimiri‘il and fifty parts uf pui'ilied dry c;iseiii.,are 
mi.\(sl with To juirts of a solution of sodium tuii^tate and 
well stirre<j. Tin- mass is thi'ii thicki'iied at a mo«h;rate 
temjieratiuH* in a jacketi*d enamelled pan lor on the w'ater 
Ixitli), t.e , W concentrated as far as jiussihle. and is then cjLst 
iiil<» moulds or poured out on a siieet of elass or mai’hle plate. 
If moulded it r;in he cut into Hat slulis like ^rhic and dried on 
trays: hut in the otlier (use it forms a more oi- les.s solid 
mass (accoj-iline to the pi*i-ei*iitaee of water preHcul), which 
ivmjily di.ssoivcs in h(»t water. 

fk)U)EI{’s (iM'E. 

H. Holdei' (tf t 'harlot iciihuro, prcjiai't^M a j^lue posHesaiiiff 
the same adhesi\e pn)jH*i*tics aa ordinary joiner h frlue, hut in 
a liquid form, w'hich is ivaily for use w'ithout waniiifi^ and 
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iH (jttjwiblc of roHistirif* moisture, by ti-o;iUiy( dry casein ^itb a 
dilute soliii'ou of iKirax, or with suHicient iiTuiiioiiia to pro- 
duce a faintly alkaliint reacbioii. This ]U'(‘]uiratioii may !»• 
»W(id or mi\e<l w'itli liquiii stareli in any piY)|«)rtion. 

i 'kossimfi’schs A])Iikm\ k. 

A mixture of ciisein, castor oil and liivee*! oil, tliickeiM'd 
by b»‘at, is treated with alum, su»»ar-<*aiidy and dextrin, and 
lieaUnt o^tT ajpiin until a boino^eneoJis pap is formed, whicb 
is t.h(‘n treat.<5d with w'ater-;»hisa 

.Ikuomlvs t^stiN Adiiksivk. 

According; t-o (hTinaii patiMil. ir>4,2S!), lime. \vati‘i'-;,dass 
and (sisidn are mixnl tof^'Mier and applhsl to the w'ood to l)e 
o-Iued, left to flry and alUu-wards lieaM witli ai>i»lication of 
|mjsHiu-<‘. to make a watiTiin- f jjiini. This imjthorl of mix- 
ing tin* throe iji^i’edients dirt*ct lias the ilisiidvanbioe that the 
casein is not fully dissoeiated . audit is fijlind that tin adhe- 
sivi* is more |K»w'erful when tin* casein has 1 m‘oii tn*at<‘d with 
lime water lieforo mixinir it with the \\ater-;;lass ami lime. 

The methcHl of treatirijr «iseiii with alkalies is not ne#, 
and a pi-oe«*ss of tliis kind is dcserilied in (lerman patent 
11 <{,.‘155, thou;^di the purjiosi* of the Uvutiiieiit in that iiistanw* 
is a dill'erent oiu*, namely, the pi-oiluclioii of a vistsms solu- 
tion of casein. With this object the casein is treat-eil with 
suiiicient alkali pniduee a laiiiTly alkalim* n*action, tliat is 
to say, the amount of alkali aildeil is in exci'ss of that m‘.ees- 
sary to form tin* neutral caseat^*. This implies that the casein 
|Miases iiih) solution and is no longer in the uolloidal form, 
W’hich solution, however, is incatuyde of luliillinj^ the pu1*t)ose 
loj* which it is intended, namely, that ol an adhesise and 
tiller. To overcome this ilrawlaick the casein is ^•e,converted 
into the colloidal state by means of tannin, so that the. final 
product is inipi'oviHl in rt*Kiiect of adlicsive ainl fillim*’ ixiwer. 
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lli-iior tin* iiM'tliml cjinisists in iimt pn^winiijr ^ iKni-julhcHivt* 
Noluti«iii and Uhmi eonvrtiiifi it an iulla-sivv by jtfirtiiil 
|»i*(*cipitjiti<iii nf till* casi'in. 

On tin* (itluT band, Jannnin ])mp(iHi*N t4) rlU-rt tlu* sairn.* 
ii'Hult in a molt; direct niaiiiKT. 'rin* dis^»ciation and solu- 
tion ol' tlu* Ciiwin by alkalies is avoided, linn* \vat.iT bein^used 
t.o make tlu* easaiii swell up. In eerlaiii eireuiiislances tlie 
whole ol' tile lime ean be addeil at once, but this is atti'iiiK'd 
with the aforesaid flrawtaiek of iinetjual distribution .of the 
casein a conlinj^*iif*\ that isto»veome in the pn'sent case bv 
the ])reliminarv swellin;' j)f the easein in a small iiuaidity of 
lime water It must not be f«»ro«jtten that in the subjoined 
recipe the (jiiantitv of lime water mentioned do<‘s not contain 
eijou'ih lime to forma saturatis] casein c impound, thou;rh it 
is siitficient to cause •iwelliii» ami thus jirepare for the forma- 
tion of a homo<ri‘iieous mass throunh llm siil»M‘(pieut nii\in;' 
and ciaubinalion with the addisl lime 

I'iie metliiNl is'performeil as follows. 

'IVelve and a half ]Kiund.s of ijr'^und easein poivder are 
mixed with a thre«dold <|uantity of eleai* lime water stirred 
up in the same and lelt to settle for alxait forly-ei^dit hours. 
When the casein has swollen up under this treatment the 
mass, weijrhiii^ alnait -50 |b.. is mised with 21 lb. of lime and 
25 lb. of water, tlie whoh* beinjj kejit well stirred for alHait 
twenty minutes, aftiT which 171 lb. of \vMter-;,dass an* stiiTed 
ill. When this mass has .st(K»d for a W'hile it may be further 
dihib't] if ne<‘essary 

in this manner a very uniform and efieehxe adhi>si\e is 
obtained, one tar .superior to that furnished by the jirocess 
described in thetierman pfleiit litJ.l.lti 

Till* whole of the easein is acted u|M>n and no iininilueiiced 
INirticleu are left in the mass, as hitherto, to hi* a source of 
weakness and diminish the waterpinof ]a*o]ierlies of the ad- 
liesive iiinler the aetioii of hi‘at and pressun* hiter on, owiiiff 
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to thoir to alisoHi iiioistun>, t-o (li‘Ct)nii>os. «)r to 

putrefy. 

r.\SEIX Al>HKSTVE. 

A Holiitioii of t.miiin or iif irHllniitH is tivatisl 

with a ^ra<iuai aihtitiou of Hrar liiitr waT-tT s<» loiij; as a 
ci]ntatr c*<)utimu's U) hn-in, ainl until ihr su|HTnataiit li<)ui<l 
tiii-ns n-il litinuH pa]H*r blue. Tin* pn-cipitat-i*, consisting; of 
calcium tannalc, isscj>aratc<l inim flu lujuiM, dried, and niix«‘d, 
jp-ound ami sifted witli casein, (lie usual pro]M)i*tionH )»ein^ 
alKMit IK) ])!n'ts of casein h» 10 of tannafe. Fnr use the 
jmwder is nii\(Ml with wate.*, with whi'di it forms a \iHcous 
adhesixe. uhicli, when perfectly dry, is xcry hanl and touj;h, 
Iwiiii; also c.iiiiplet.el\ insoluble in water, petmlcuni, and oils, 
and therefore suitahh* for a \ariely of ]mr|M)ses 

(*.vskin (ii.u4: 

A powerful tiri*pnM»f elm* is ohtaim*d, accjirdiii;* to \V. A. 
H ill by mixing;— 

.“iO to III) jiarls )i\ «»l dn i‘iw'i]i, 

'JO „ „ S'lrliiiiii jilfirjiliiitc. 

10 , . Ninliiim 'iiil|)liili . luid 

JO In )0 „ .. di\ liiiii*. -I.iked i>r linnii'd 

• 

In another of Hall’s reci]ies an adhesive is prejiari'd by 
modifying; starch under the iiiiliicncc of lii;;h teiiiperatui*i*s, 
and stirring this product up with casein until tin* whole is 
nearly or ijuili* ahsrirheil by the |iarticles of casein, a dissolved 
alkali hein;; tidded durin;> stirriiii: l>y the Intimate ailmix- 
ture of the several ingredients a very useful adhesive is 
ohtaineiL 

Still another pi?K*eHs coiisi.sts in comhinin;; certain pro- 
poi'tions of casein, amnioiiia ami formaldehyde to foj'iii a 
mass suitable f »r sizino (Kiper. sf1*avv', etc. 

W VThKI'lHIOF Cil.un 

A wator]>r<M)f jrhie or putty is ohtaiiml by mixini; an 
albuminoid , su Instance liki* castdn, albumen, etc, with a 
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ulkiili (jKjtasIi, Hotla or lime) era (!arlK)iiaj.fi, silioate- 
lx>rut.e or ]>lio.s|)hatt‘ cif Hodti or jx>j.asli. TIk* iriveutor stiittss 
that, when an rxcrus of alkali ])n'NOiit the produet soon 
Ix'eoineH iiisoluhle ^ in at the onliiiary t<-iiiperatiire. 

On th(‘ rither hand, wIumi the alhumiiioid sulistance is in 

tln‘ convei'Kipn pna-ceds slowly, hut is aceelerated hy 
wannth. In iisino the latter piH'imration, the Miri'aces to lx‘ 
joined ai’e (vxited with the mixtiii'e, left to dry, and then 
pressetl tfij'etlier hetwe»*n hot nillers. Inert siilistain-es may 
he added to the mixture. , 

Ln^rii) Caseln (Ju k. 

' 'L’o [»re|Kire a stiihle casein oliie which will dry or set 
itmiKMliately and ]M>rree(ly resist moisture and the iiilliKmee 
of weather, 10 jKirts by weight »>f fresh curd are mixed A\dth 
0 ])arls of waliT to a thick ))ap. warmed to 40 (* ami then 
stirred with a siilhtdency of aniinoni.i until ihi* casein is fully 
■precipitated. Thisj'iu’iiishes ]nne casein, and the whey can 
Im' ermiinatiMl l»y draining, pi*essure or C'*ntiifu;ialisin;r. The 
resultin;' casein is waslnil hy spreading; it out on a stretchetl 
cloth and ixairiiifj water o\(‘r ik • 

'Pile jirodiict is next mixed with to 1 part by weight of 
strong' ammonia solution in a pan and heated to IlO to 40 
(\, whereby it is coiixei'tod into a li<juid ;'lue, which can lx- 
dilut'd with alniut NO |K*r <x‘nt of wab'r and preserved by an 
addition of carlxilic ludd or thymol. 

To inak(‘ a i|uiek-s(‘ttiii;r joint with this preparation, it is 
laid on with a brush, and left to dry, the surfaces Ix-inj' afttT- 
wanls brushed over uitli milk (or thin cream; (»f lime and 
pressed tojijetlifir. Tlic calcium of the milk of lime combiiiCK 
in the joint with the casein of tin* ^lue, ammonia iHiin;; 
lihc'ratfxl, and the resulting calcium caseate, iixes the sur- 
faci‘.s so ti^rhtly that the joined article can he worked five 
niinules afterwai’ds. 
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The Hiiiniuiiiii ciiii of eoiirsr ]>i‘ n‘|jluewl l)y eaiistie .potiisli, 
(viusfcie soda or any other nlkali. Iiuf Ul^ ])reM iici‘ of'Kudi 
iilkalieH the ^lue iiuht siiisitive to moisture. 

linWIUOIlKn CVSKIX (iM'U 

Dried, purified nist'iii. 1.) to 20 piirts hv ^\ei^h^, is ground 
to liii(‘ meal in a puKeiiser. and tlieii iiieorjMU’iited, in a sift- 
in;; and inixin;; maehint', w ith I to 4- }iarts of ;;j‘onnd Ixirax 
or 2 to S parts of sodium hie.irlHi i.ite, ;;rejit wire hein;; U*- 
.st.i)\vi*<l on pro]»er niixiiii;. 

('\sr.IX AXI> ISOIJW (fU K. 

'rids is a solution of i-asi-in in a satui‘at»'il solution (.f 
l)or.‘i\. ll has .1 transparml, Gelatinous ap]M'araiwe, and 
wlien «lried forms a yellowisli-white, somewliat brittle 
mass, whieli is Haddy soluliii* in wabM, has ]d;(h adhesive 
pnijiorties and is siiitai)li‘ for e ibiiietmakers' use It is 
pre]»areil by settiiii; milk to curdle in warm place the 
eonlJ>lelenl•s^ of tlie o|MTation beiii;; testwl with liyilntelilonc. 
acid, I per cimt. <»f which is ailded bi the n.ilk if the test 
mi'icales tnat casein still ri‘mains in solution. The purili- 
• ition and drying of the* casein an* perloianeel in tin* manner 
already desenU'd at the beMinnin:* of the pn‘sent chapter. 
K(U* use tin* necessary (|uanlity is jilawd in a suitJible \essel 
and mixed with levio.iteel chalk, slaked lime, water-;;lass and 
boiax solution, an i*\c«*llcnt ailhesive lM‘in;; thus obtaiiiisl. 

Acx'online to another iT]H)rt, this ]>nKluct is prepan-d as 
follows. Milk is heatesl with a little tartaric acid, »ir when 
lar;;e ipiantities an* to In* pnnluci*il, is curdled in the 
onlinar^ way as f u* chei'seinakin;'. The nisultin;; ciu^l, in 
a still moist c .inlition, is spriiikh‘n with a solution of 6 parts 
of l>orax in 100 iwirts of water, ami ;'ently waniWHl and 
stirreel, the cjtsein Ik*!!];* then-by elissolved. The clear solu- 
tion is a stmn;; aelhesive, chcaji and diiralde, and can be 



uwil t.<io iM‘|)laer ^uiii-aiiilNC in all i*a.so.s wlu*iv «l<‘Nt.riii would 
lin unsuitahlo 

(’ASKIN' KOI* 3Ikm>ixo (^LASS, (.’hin'a, m\ 

Tako (»iM‘ (juart )f milk ami stir into ii 120 ^riiiii.s Urlarir 
arid, jrt.iitly heating niilil it coaj^ulatrK 

Drain oH'tlir cas -in and «lissol\r it in a 0 jaT ei*nl. warimsl 
borax solution just siilliririit to lujurfv 

SoiAii (‘asein Aiuiksim. 

Tlir mass, (Miisistin;; of a ii.ixtiii'r of alkali kinnatr, 
Oiisrin and watrr, is said to |M)ssrss aillirsivr ja-o- 

)ii‘rtirs Tn tlir ilrii^l statr it fornis a somrwhut lianl and 
ratlirr rlastir mass, wliirli i.s insolubir in watrr and \ari(ais 
otiirr liijuids It is {)rr|i{irrd by ]iourin;> a rold or warm 
solution of tiiniiir arid •'luirk rxtrart) into a solution of milk 
of limi‘ until ]iri‘ri|atatioii rrasrs aii'l tlir tilt rate has an 
alkaliiir rrartion. Tin* |irrri]atatr is srjiaratrd and is tlrird 
lit tliT* >rdinai‘\ trifijHTaturr in a riirn iit of air. This ral- 
cium taniuitr is ]iowdrrrd and mi\rd with Iiiiir, iinhiss an 
r\rrss of this basr is jirosrnt aliradN.thr whoir lirin;; next 
;ri,*)iiMd alonr with rasrin jniwilrr. sifn*«| ami stirrrd up with 
ta siilhrirnl (|Uantity of A\aU*r Arcsn'diii;* to tlir ih-sircd 
rharartiT and [a’oprrtirs of thr linishrd piodurt, h-om 1 to 10 
j Kiris of oisriii an* takrii to iMrh )Mirt o| lannatr. ( aM-iu is 
not prrripitatrti on aihlin;' watiT. but thr mi\turr Ibrms a 
stroiirly adhrsivr iiinrilayr whirh, whrn dry, brromrs hard, 
tolled], rlastir and insolubir in wain', |)rtiolrum, rarlMin 
disulphidr and olhrr Ihjiiids 

('AsI:i\ (rM K nil* CaHIIMOAIM). Ho.MX 

KortN-lixr iwn’l-s of dry 'casnin jiowdn* an* dissolvnl by 
d»*jn**s*s in ^{2 paits tif w'atiT by rontiiinrd stirrinr, \ of 
Inirax and rather more than ! part of stroiii^ ammonia bcin^^ 
added, to the mixtuiv, whirh is next wanned up to imar 
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ior hoiih* time, tin* mass still ko))i stirAsl, ami 

liiKilly (*(mi1«m 1. If the* t^liic is t-iNi thick,* it may h«* tliiniuMl 
down with a litiK* ammoira. A j:,'«ioil casiMu (“m {il^o 
Ik* ]n*(*.]Mircil from casciii jmiwiIit, *mai^oit‘sium clilorah* ami 
•^•latinises I stJireh. * 

CUSEIX Sni.lTioX 

A soluliioii, ]Nit4‘iiti*<l hy tin* I’astin < *nyi|Miiiy of Aiin'i'ica, 
is |in*|>an*4l hy ]>n*4*i|>italin» casein with hy4lnK*hloric acid, 
ami djssolvin;j; I part of the prenpitatt* in I to d pails of 
watiT with an UiMirion of ()-1 to (PI *2 pari of triso.liiiin 
])hos[ihat><‘. 

A cjiscouh mass. suit.iihh‘ for use as .1 himl »>i‘ a«llM‘si\4‘, 
is ohtaini'd hy inixino .1 solution of niodilicii starch wiili 
;;rariular casein, the mixtiin* hein;; stirred rapidl\ until tht* 
starch is al)sorlHi<l hy the lairticles uf.cas^'in Tin* mass is 
remlercfl alkalim* during; tin jirocess hy addin;; a solution of 
alkali. 

lliA'Ktx'.s Method ok rMN4i*(ii-iK 

One side ol the aiticle to he ;;hied is tr*aD*d w'itli for- 
Tiiahh*hydr. the othei coati'd w'ith casein putty, and tin* two 
j/cesseil tooetin*!-. Ikitth* lahles and tin* like an* inoisteniM 
with lorinahh'hydc*, lined ami nwti'd with casein ;;lue. 

Oi.rr Powiihit. 

To prepare ;;lue jiowder, cas(*in is mix4*d with powden'd 
slaked lime in siiitahle ]iroportioiis, the mixture Im'Ih;; stirred 
up with W'ater foi* use A very ;>o4n 1 cement 4)r land is oli- 
tained liy mixin;; il^y casein with le\i;;ati*d chalk, powdereil 
slaked lime and a solution of .siHlium silicate or Ujiay 

t'ASEIX till !•: 

Ih*rnst.ein jirejKires a sulislaiin* with the, properties of ;;lue 
by mixing; easeiii wdth mct.iliie silicates in tin* colloiihil statit*. 
With this oh jeet, the casein, «*it her in skimineil milk or' after 
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MefKinitioii tiK'i'cfroiii, is (lissolvnJ in alknlirs or iilkiili siiItH in 
1.h<‘ usn;il iiiaini(‘r, and is tlini inixtMl wiili wat(T-jrlass and 
soijM* otluT im'tallic n)iii]H)niid ,sucJi as (calcium rliloridc, 
kiriuiji (‘lilondp, or^inaf'iiv^^inin oliioridc' in aqumis sohiiion. 

casein coiiiinncs with tin* inctiil of the chlondc. and double 
decoiii]H)Hitioii is st*t up In'tweeii tlu- chlond(! and the water- 
^^hias. fonnin;; alkali ehloridc* and the silicate of the other 
ineUl. Tills product. c</. iiia^'iiesinni silicate, is iiisolulile, an<1 
would 1«‘ precipitated in the aUsencM* of casein, but in jiresenet* 
of that sulistance assuines the ccdloidal foi'in. similar t.<j tliat of 
thi* casl'in sohilioii, the niixtun* «f the two aii^nncntiiijj; the 
adhesive pro]>oi*ties of the casein. The following pi'oportions 
of tlie in;,o*edients iiiav be rej^irded as typical. 100 jMirks of 
casein an* mi\e«l with 000 of w.itiT and ihssolved by the 
addition of 1:2 jifirts of carlHinate of soda To this solution 
areaddeil 100 jiaris of a ]0 ])ei' cent solution of iiKi^niesiiiui 
cliloridi* and SO parts of siMliiini silicate or potassium silicat**, 
the .jehole l)ein«f stirn-d contimuHisly. The dried jiroduid 
swells ujj likt‘ onlinary ;»lue in coM \v,it»'r. and dissolves in 
hot wat<‘r. 

Caskix (ii.ri Koji M\T('ii-Maki.\i; 

('aseiii forms a ;ro<^)d sniistitute for ^^Im^ or de\tnn in 
niatch-iiiakiii;r. for tin* followin;' reasons. It can In* dis- 
solved ^\it.hout ln‘at, is neither liy^niseojiic nor intlainmahle, 
and will also U* made waterjiiiKif by suitalde treatment. 

The. prejiaratioii of the solution is simjihfied l»y iisin^ 
sodium easeate or water-soluble cjisein in.s(rf*url of Die variety 
soluble in alkali. Wat4T is beah'd to near iHiilin^ (100' K) 
and Die easein jiowder is shakt'ii in and slirnil. 

•IjEiiNKit’s ('asein Pi^rnEs. 

« 

1 . 

Fresh curd is boiled with water until it lias dissoJvivl 
to a ropy mass, and slaked lime and linely sifted W(M)d asfies 
are stirred into the solution. The proiKirtioiis are .— 
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. . l(X)lMlPt-. 

Water 1*00 • 

Slaki'j liiiip . . ‘J.j 

Wo<h 1 iishiN liO 

AiiotJuT ]>utt-y, fi^r sto]i})iii^ lioKw in iiiiisoiirv 

or f<»r in brickwork, is of 

t’-a^ciii . liiHarU. 

Slakorl liirip . . . /jj) „ 

Spa Kaud . . ,')(l „ 

Jiiiid for Mrrrschauin 

(•jisriii is «lissoIv<sl in ft'kiili silic:Li.i\ Vstirn'd «|ni(',k1y with 
tin(‘ly-j)ow<lf‘nMl calciiiptl ni.i^iicsia ami nsi'd ai once, since it 
very soon li;u**l«'ns. If niccrsrhanin |Miwdcr Im* {willed {iloTvr 
wiili tile inaffrwsiii, the resiiltin;; mass clom‘ly r(‘semhli‘H n*al 
me<‘i*scluiuni, {ind c;ni Im^ hmnI for iiiakin;X -‘t substitute for 
same The meerselianiu ]H»\ider is ohUiini‘d hy juilverisinj; 
and siftine j.he wjiste tnrniii;'s {uid shavin^fs of real nienr- 
seh.'iimi ^ 

4. CiU-triit Puttij !*/ ijood Kerfontf Potvir 

l>aM‘iii *(X)piiL'< 

ii>iiii‘k-linu‘ . 40 „ 

. . 1 „ 

These iiijj;rei|i'‘n1« are jKm’densI s<*|)aral-**ly, iidiimitely mixed, 
and ]«n:ked in ti;:»htly closed j^lass vessels l<\>r ns(‘, the 
jMit^der is stirnsl n]» i|uickly with the, necessary (|iiantity of 
water and used iit onc'e. 

o. ComcLh i-rmnit for Porcrlam 

Casein dissobes i*eadily in alkali silicate, and the solution 
forms one of the ^e.st |K)Ksihle cementhS for iw)n*i‘lain. It is 
prepared hy slnikine; up 1 |>ai*t of fresh cjisein witli 8 quirts 
of water-«rlass in a lurttle until ilisKolvt*!!. 

(I. Vtisriii. dnnnU for flllans. 

0 

Skim milk ( .... KNI purls. 
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'Du* cluvse is si‘|>ar.it«Hl fi*oiii i\w ninl, cut up iuto small 
pieces, and i'uIiImhI down witli wat(T until a n)pv, iiiiiforiii 
imisH is piDdiiWNl, into whicli Ihe slaknl linn* is stirml as 
quickly ius possilile the mass nstsl as stMni as made. 

H. will not only stick ;»lass finniy t-o ^lass, but can also In* 
used for fastening; metal on f,dass. jMU-ci'lain and mcei'schauin 
())i|K> mounts) 

7 . Citsnn fm' Mdaln. 

Ij('vii>tiLi‘(1 quail /i »RiiiI , . In pari'-. 

('asiMii . . S „ 

t 

inix(Hl with sullicimit water to make a cream 

■S. (\mln ftiid Ront.v VvmenL 

(f/ 'fen parts of tuseiii and o of borax are stirrwl with 
water to a thick milk, and used as ^lue. Tin' inixtiiri' may 
also Ix' usisl as an adliesi\r for the labels of wine Ijottles, 
ni'i^t JiH'S imt moulily or loosen in <lamp cellar'^ 

[h] If the alsive cement !«• coated o\er se\eral tinn*s with 
j^allnut extract when dry, it becomes waterproof, owiiij' to tin* 
formation of an insoluble eonifiound In'twi't'ii tbe cast'in a id 
the tjuinin. 

\'ery si nine watcrpronl fabrics, similai* to those treated 
with rubber solution, can Ix' olitained by dippiiiji closely- 
woven clotb in a solution of casein and Inirax, allowiii;^^ il 
to dry, and then d[])])iii;r it in a solution of ejiUnuts 

(e) Iiorax is Imihsl tn w'ater, and the (•old solution is 
]io\m‘d over freshly jnvcijiitated casein, which it then-hy 
dissolves to a c.l»*ar, thick and stnm^dy adln'sixci mass that 
will keep iiidetinilely without ilccoiiqxisiiij^. 

This javiKir.ition applied" to ]hi]M'I> leather, linen or cotton 
cloth foriiis a handsome, ohis^y eoatin;>, and on this .'weount 
it is lai^Tly iiseil as a xarnish for cardho.ii*d boxes oi* leather 
fancy 'jjoof Is 
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0. (UiRein mui Wiitcr-nlaaK (Jenu’ut for C^omh tnuf PorMain. 

Oiiscin, 10 jind 60 ]){irtH, un* ini\>‘d lo- 

It is as (|ui(*kly |K)ssil>lf, tin* ct'UiriiUMl 

articlt‘s cx|KtHiMl to tin* air to dry. 

10. f 'ow'/«-No»/« 

is pr<‘i‘i])it..‘Ltiiid froiiMuilk witli \iin‘jj;ar, lln*n was'ud 
and r(Hlissol\<‘d in a ininimuiii i|i.:intil\ of r-aiistic soda solu- 
tion tin pa ration Ijoiinr sUa***!! wi*ll-(*los«‘«l iHitllrs 

\Vase{\iiu' e'i:mi:ve i'oij l)t\E. novisns. 

War.01 . 

i,>iiii‘k liiiii 


. Es,i/ 

7 pints 

i '• 

■I o/. 


NVknex's (’\se:e\ ri:Mi:xT 

Til' <Msrin is not iisnl diiiTl, lait is iii'st tn'ali'd, s* iji.n 
altrr tin* a'Idil.ion of soun* ri*hinilyin;^ •sulistanci* o'.*i , tannin), 
it an|uii**‘s siijicrior projxTlifs to t.liosi* ol n■nll*nts ])n*j>aii‘d 
ill* fill* usual way. Tht* r.*is«*in is ri*ndr>‘<‘d sHj»lilly alkahyo 
with Mxla or jKitash, and ihm |j.*ati*d foi alioiil tw*‘nly-lour 
lioni’s al a l.-inpi'raturi* of alxnit 110 l'\ It is next iiiKnl 
wi'h linn* or watn-irlass, and finally with soim* material 
I'ontHiininji; tannin, in oiilcr to rii.sun* iiion* rapid rrsinihra- 
tioii Tin* Ix st rrsults an* uhtaiin-d wln*n I In- rasnin has 
lHM*n pi\*paiv.l al. tin* alK»\«*-ii.iiiii‘«l 0 iniM*ratun*, otlmrwisi*, 
it hi*havi‘s loss liiNonr.ihly Tin* tannin solutions to usr an* 
prrforahly alwuit 1 |K*r (vnt. id ^^allit- aci«I, riitch, ipiiMvikiiiiih* 
arid or similar suhstaiirrs. 'Dir slakrd linir, waU*r#nhuss, 
rtr., whirh mav Ih.* usi*d in xaryiu” pro|»ortions, lurnish tin* 
rr..liiLsiO* iiior^^anie foun.l.itioii for tlir or^ranir, niixturr to Ih* 
i*rslnifird. Tin* linisln*d prr|)aration may Ih* iisrd foi‘ Jiluin;r 
W()o«I ill tin* onlinary way. 
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(‘a.skin anii Liaik ('kment. 

TIu* rind is I'tmiovfMl from iMd, skiiu-iuilk g)u‘(^h(‘, and tlie 
mass is nil)l)ud wil.li water and warunsl until it fui'iiiHlir.s a 
\isrid mass Ilk** tur^HuitiiK*. This mixtun* is next incorjHir- 
aU'd to a plastic mass with a snihcieiit amount of )Hmdcm], 
slaked liuK', in a warm mortar. An alternative im'thod is 
t-o take «kim-milk ciinl, press out thi' whey, and mix tlie 
re.st witli lime as in the other case. The cement, must b* 
usimI at once as it soon liardens. The cui'd will not hake U]» 
imav than one-fourth its own ^^ei^ht of lime. If lar^'er 
<|nantilii*s are neisleil. a little tine siuid or hrickdust, previ- 
oasly made up into a |Kiste with the lime and a little water, 
may b* u.se«l to replaci* part of the cuisl. When tlie] cement 
is to he Used in very lini* joints, it is prel\‘rahle to iw* a 
solution of carbmate of {lotash as the solvent, and i‘va]S)rat<‘ 
an\ ,s^lperllllou^ water, 'ii to mix the fn‘sh cunl witli the 
.salt. This eiuieiit is hij^hl)' suitiihh- Tor mendinj^ j^lass 
or |HH'C(‘laiii. 

" lYnil liMtM.” 

This is a cciiHSit eapahle of niimeroiLs applicaiioiis, and 
is ijiad«‘ hy nii.xin^ fn‘sh ciinl with watiT-j^dass and jiowden d 
Ciiiistic lime. The curd must he well ]»n‘,ssed to expel the 
water and is then iiusirporaled with the water-j;liiss, the lime 
lieinj; stiiTed in so as to fonii a ])uste just before use. It 
harihms ijuickly. 

('\sein S-nijM'ixo. 

This is used for stopping cracks and joints in winid, stone 
and hrickwork, and Ls pn‘p}}red hy mixing H jiarts of wat(‘r< 
Hohihlc casein, 8 of Icvi^itisl chalk, 2 of calcined maj^iiesia 
and 2 pai‘t'« of fine sawilust. Just b'foro use the mass is 
stirind to a pulp with wat»*r. Jt penetrates the cracks, 
hardens ijiiickly, KUioothciis nicely and diais not shrink. 
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(VvsEiN (’ement Vim Si?>ne. 

Fi’ukIi cnnl, |)n*s.s(*»l t{i^rA[x*l Hu* wliry, is kiK'iuh'il in 
warm walrr with jilMmi oii(‘-foiiH.h its wcji^ht of powdtToil 
slakcil Jiiiir, to forfii a plastic* mass wliirh must Ixt iistsl 
iiinmsliati'ly as it liaitlcns cpiirkly. the crm(*iit 

mon- lioly — whirli is drsirahh! for iimc wi(h stum* - the* liim* 
should have* mixrd hiduiidunid w/Ili alnnit its own 

wi'i^rlit of fiiu* sand or hrirkdust, tin* mass hrin;» inadt* up 
to a stifl’ inortiir with \v.iti*r hrfon* aildiu^ thr curd Tln‘ 
surfaces to lx* cement<*d mu t lx* well moist.<‘iied. 

Another excellent eemeiit for this pnr|xx<e, that sots 
slowly, heroines \crv luird and aiisw'ui-s admirahly hir prj- 
tectin^r joinUs in stonework fn>iii water, alkalies, etc., roiisists 
of tine wim'iit mixetl to a stitl’ jwste with one-fourth its own 
wei'^ht of fine hrirkdiist, and w’ith moistened curd, 

A j.'ocjd et'inenf. for w^ood is made of eijual ((uantiti<\s of 
|Miwdere<l (piick-limo, dry cuni and alhui\)en, mixed lo»jefl |: 
hy stirrine 

Iv.sor.rnu: (’askin. 

* Morin makes an insoluhlo casein hy tre^itin^ the coiA- 
niereiai artich*, [ireferahly in the form of |x)wdej*, with 
tri()xymethylem‘, previously disso}ve,d or sus|)ciid(‘d in water. 
The mixtiin* is then heated Uy about (iO* ("I., tim casein softiui- 
in^ to a pasty mass which can k* shaiH;d or mouid(‘d as 
ilcsiiMid. tinier the intiuimce of the small (piantity of water 
that remains in the mass aftiT pn'ssinef, the trioxymethylem* 
is iiecom|K)seii intix foniialdehyde, and this sulmtaiicif heine 
in intimate assueiatioii with the »is(*in reud(TS|the lattiT in- 
soluble ^riiis reaction proceiHls .slowly, so that no bubbh's 
an; forined. I’he mars may lie incor|X)i*ated witli emery or 
the like, to form ^rimlstoues, or may be coloured in any 
desired way 



('HAI»TEU VTII. 

THK IMlKimUTInN Pl.ASTIf M \SSl'’S THdM ( ASKIN' 
Tjki’ all suhstaiicM's |Missc,ssi]i^ 

(Msriii is specially a«l.i])t«Ml lor 'the prejMiralioM of ])laslir 
iiiasM's, wliicli run he iiioiiMei] eiilifi’ in aihiiixlure with 

k 

or;,^ani(' siilisianees liki* sawiIiN, wo»h 1 ine.il, ]m])ei* etc, or 
alone ill the form of |kis1i' di a moi-r or less ilrv jiowiler, 
ami set hiinl wlii-n ••^ry. t'aseni mi\*Ml with lime or othiT 
alkaline material can he coiiM-i-tiMl, hy rfie mMition of a little 
wali-r into a plastic mass M'hich, tliounh \ery ;,n'a*hially. 
VlriT“» i'l the air to* a trans|iareni mass as Jianl .m Ixine, ami 
can 1 m‘ stained any (mIoui’ In this eomhtion it can he turned 
in the lathe or w«irkeil with any other eultiiii; im>l. When 
[.lastic easi-in is mi\i‘d with otlu-i' snhstanees. such as oremiii* 
oi- finely ]»owdeied inor;;anic materials the resultiiie masses 
are em lowed with the jiropertx oi dryiii;; ipiiekly, especially 
nmler tin- inihience of warmth, (are must, howexer In- 
taken in tlie dryln» pna-ess owiii" to the fact that all masses 
containin^j much water shrink and (*asily crack w'hile drxiiie. 

The adhesive j»ro])erlies ol msi'iii h.ixe aln'ady mi‘f wdth 
e.xtensixe iiidustnal a)>plicatioii. (Jreat. Miccess has atteiideil, 
for example, the attempts made to n'lider cidluloid uiiinttam- 
malife hy admixtureM of casein: and spirial ni(‘ntion will he 
made later of the mwvi'st cidluloid sultstituU*, ;;alalith. This 
aO'ords an instant' of how modi'rn ingenuity luis enabled a 
raw matenal. hitherto of hut slight use technically, to h(‘come 
of ep.fit imlusti’ial utility. 

(%) 
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Imitation’ houv. 

Milk riir<l. jMirtly oi M'holly friHMl fnnn its atiiicniis and 
Tatty coiistitiicnts aiiii ]>T'i»k«‘Ti uji inlo sma^l liiiiips, is kiit'adod 
* For alKHil liftirn iiiinut4‘s in la-arly Imiliii;; M'at T Tliis Irrat- 
nuMit raiisrs tlir .si‘])arati )ii of fatly or j^raiiular iiiipiiritieH, 
and Iravi's tli(‘ (*as(‘iti in an almost iMM'ft'^iy purr st-'iti' as a 
stirky mass (‘an* must 1 u»w<‘\it, Im* tak«*n not t4j 
prolong jiii* km*adin<; iK-yoml tin* i>ro]rt*i* stujrr, <»i' tin* curd 
M'llI Im* toi» soft and |»iil»]»y •Tin* pnaiiict may thru Im* ]n*cssi‘d 
out into llat i*!ikt*s oi lilocksVf any dcsirod Mlia[K‘. 

Til * <*asi*in pn‘|Kin‘d in this way can In* mi\i*d witli pi^- 
m(*nts or otlii*i ma(i*rials micIi ivory dust, ;rronnd Imhjc oj 
; 4roiind |Mircclain. aci-onliiij^ lo tin* cliaracti*r of tin* artick* it 
is iiit(*nd<‘«l to iii.ilati* 'I'ln* prcpansl ,casi*iii is slinN‘d for 
alMHil ten minutes in imt .'.iter wliicli causes it to s.d‘te]i, 
and it can then In* incorp irati*il w itli tin in'cessary enk airing 
matter a otker luirnslients and tin- lesHltini' plast'* n/as-V 
cast intio moiikls 

Tin* onnl. fii'cd fniin whey, may .dso lie kneaded in its 
'•w^ \vat-<‘r of siiturati(»n with a little mure if iiecessart 
a t<*mpi*ratnri* up] iroa chine the iKiilin^ ]M>in(. For this ])ur- 
pose, the ciinl should he hroken into small pieees, this ti-eat- 
mei.i faeilitatine tin* removal <if fatly and other i*xtran(*oUh 
niattei*. By this means, the eiinl ran he worked at a low’i*!* 
t4*mperature and far iii in* eheaiily than hy the first-iiam(*fl 
luethixl, and also rnriiishes a tou;^her i|iiality of easeiii. The 
<'olouriii{; iiiatlA‘rs o^ othi'r ailmi\tun‘s ean Im* iiicorporaU'd 
as siMjn AH the fat has Im-cii washed out and the mass has 
bet*n w'orked, thus* saving a H]M*eial mixiii;;^ proeess. “The 
t<*iiHMTatur<' to whieh tin* <*nrd coiilainine tin* w'ater of satu- 
ration is exposed, i^ alwnit 120' to 175' F. aeeoj’diin; to tlie 
ehaiMeU*!' of the curd It is tlicn worked or kneaded for 
about tifteeii minutes with »)r w’ithuut tin* ad«liti()ii of a little 
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iimrc WiifciM*, Mf'coifliiii' 1.J) rtM|iiiivnn‘iit.s, ilh* w.itt'r of sjitiira- 
tioii uMiiillx to inak(‘ iittLss iiliihiic Tli(‘ pnidiid 

is a si irk \ iii.iss wliirli r^'Vi li<‘ PHnsscmI inl-D Jhit. (‘.iikrs 

or iui\ ofclirr suiUlih- sl.a|»r Tlir pn‘|iiirjitiou is H|M‘r,ially 
fill- vjiri<ni.s ilrror.uiM' or iisrful jirticirs; aiid tli * 
fui’tlirr tn*atiiiriil max roiisist in rolliii;^, ]»rrssiii^^ mouldin'; 
or any otlin* suiliiMr pnN*.r.ss. 

Liu i:\Tii. \i/.s Plxsjh- M \ss. 

Thr iiiiji-rilirnts of this prr|uirat.ion consist of raiislir 
sti'oiiiia, powdered iiiaridr or linustnnr and rasriii, Ihr follow - 
in;^ proiHirlions Udiij;' nr^aiiiiHMidtM] ■ |M)wdi*rrd niarldr or 
liiiirsionr, to 4 parts, raiislir sti'ont.ia, I pari, iiml a 
(juantitx of |irrssr<| cas<‘in ri|nal to ahont onr-si\tli of tin- 
otlirr two sulisianrcs Tliry an* mixrd t'>;»rllirr in any suit- 
ahlr inixrr or stirrer, thr sirontia .iiid rasrin coniliinin;; t-o 
Form a \<*ry tirni liindrr wliirh MMp.iils i^nsil liardni'ss and 
« •Ubai^tii to thr f^*'ticlrs iiiadr iVom thr mixturr 'I'lir loa^s 
is furinrd int>o thr drsirrd s]ia|)r h\ ii'oiildin:; iindrr iir.i\ \ 
prrssuri' 

" .li?Nii, Jlitu iiEi; Kirru-'s Insi la’iino riiuuuvrioN 

This pr>'}»tration is madr of a iiii\t,ijrr of rasrin and M‘;;r 
tahir oils, which laltir may hi* rithrr in a natur.d stat^* or 
Hulphonatrd. Tin* low price of raja* oil, linsrrd oil and i-asior 
oil renders thnn s|x*cially Nuih*ihlr for the pur|M»sr. Tin* rasrin 
ma}' hr piv|Miird in any suitahlr w'ay, and is nsrd rillnr in 
tlir state »if dry powdrr, tin* jireased dam]) coinlition, or dis- 
flolvrd in alkali, lM»ra\ or other sol \rnt. In thr tw'o former 
raHcj! tin* oil is kneaded in nntii a homoe^*iirous, ;reIafinous 
mass is formed, hut when ilissoUrd t^asein is used thr liquid 
is eva]K)nited until a knr<idal)le mass is formed, and this is 
mixnl with the oil. 

The pre|)ai*}itioii may then Im* w'orked up alone or in ad- 
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inixtiun* witli ratmlclKUK* or rfsiii, to form a hoin(.;*rTK'ous 
mass, ami \\ln‘u resin is used tin* |iro<lu(!i may serxe as a 
rul»l>er Mihstitnie. It nia\ Jie hirtlier iiKKirporiited with other 
iii^^n'dieiits used in the rnlilH-r iifdiislrv, sin-h as liiJiar^e, 
• ehalk, linn*, pileir oi othiT eiilounii^T material. The final 
pniduet is employed in tlie manuraetnn* />!’ imilafhm nihhor 
i;o«k1s hy moniilin;* and drying, and it may also he vuleanistsi 
Wrdth sniplinr, no matter wdie.ther raw or snlphonat>tsl oil h.i.s 
lH‘»‘n used 

• m 

.Vvn-l?AIMATloN v\l» ^^'rl-(^)HUOSl\K (^>MI'nSITH)N. 

To prexent loss of hfat hy radiation in steam |)i]H>s, tluise 
ronduils may h(* (siatisl with om* or two lay»*i's of a mixthn* 
• li M) )i.irts of easein and :2r} parts of I’ortl.ind eement and 
wMter-^jIass, llie whih* Iwin^ stirred l<j«^ether and tliiinied 
doxvn to .1 wMirkahlr l■onsis^ ncy witli wator Ashestos may 
.dso lorm |)arl of t)iiM'om|Misition. or the ]»ipes may In* wrap|)ed 
with .islM‘Stos rope hefoir llie seeoiid eoatin;T has drietl. *' 
.leeonnt of it..s eonstitiuion and eonsisieiiey, the eomposifion 
may Im* re^anleil as a plastie mass rather than a [laint. 

DirKAivNNs KOI! \xi» Walls. 

rajsT. pi‘at or other xe^etahli- or animal lihres, or eellulose, 
isi>‘'toNand the like, may he nhed info shetMs and mixed to 
.1 pulp or sheets with oxidiseil linseed oil metallic oxides, 
easein <lis.sol\ed in ammonia, alum, iron sulphati', water-^rluHS, 
resins, parafKn, wax, salt, j^liie, gelatine, potassium chro- 
mate, riihher, Hour, ammonium eiiproxide. formaldehyde, or 
mixtures of two or more of these suhstances. The under 
^ide of the she(‘| uiay he litted xvit.h projections, or liok‘s or 
liollow cavitii'S Ol' cells can hi* arranged inside the shi'ct. 
TIn-se spaces may lx* tilh'il with peat, sawdust, ru])])«*r, cork, 
linoleum, leather, or other s(aiiid-deadnnin;r material that is 
ela,slic and non-eondueiinjr , or (5ompi^*Hs«*«l-air chambei’Fi may 
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pn)si(1(‘(1 within tin* iimt4Titi1. Wall (*nvmngs of thia 
kiinl umy fa* ilccorut^Ml in luiy siiitiihh* M'ay on tin* outer 
fuw. ' / 

Imitation LiNoi.KrM 

Alluiniuti. oO to 80 twis«'in, 50; ;fnimnl nirk or 

Iratlier sria])S, 20' to 40; llowers of sulphur, 2 4; ainl ^ 

nnistic soila lyi*, 15 to 10 iMirks, an* iiil.iiiintrly inixrO lo- 
;r(‘tli(-r, and the mass can lx* rolliMl into strips. Tlio niMiii 
(‘on]|M)n(Miis aiv alkali alliiiminat>i‘ ami alkali (‘:ist‘at<('. , 

lMiT\n<»N Lkatiikic. 

Imitiilion leatluT may hr prr|Mirr«l with raM‘in l»y pri*par- 
in^ a felted mass of Ye;^<*tahli‘ fihiTs ami animal \v<mi1 . and 
this felt is imprrji;nat<‘i| with a mixture of linse(‘d oil, rt‘siii. 
turf)entiiie, wax, ;jlyeenm‘, ^lue and casein, loortlier with 
small ((iianlities of Uirax and pot-issium hichnan.de. llu* 
liipiid liaxin;; Ix'di ^jeiitly warmed hel'ore iisi . After im- 
*prt‘^m»tioji the feh is j)artly drieil, and is then tn at^'d with 
a solutiiai of aluminium acekite, followed hy compktiiiji^ 
the <irvin^ process, cleaning; ami pri'ssinj^ hetw«H*n warm 
t dlers The [U’oduct will he a very ;i;ood imiiation of leather. 

Tmitvtiox IiONK. 

('lean white Ixnies or lN)m‘ ohippin;^^ are 1inel_\ irnaind 
and mixed to a stiti' pulp wit Ji casein solution, which is then 
drini in inui moulds at 130" t-o I40‘ K. The mass is next 
rouj'hly jifixuind, moisteneil and driisl umler heavy pressure 
and at a hi^^h temjii'ratiin' in moulds Steam presses are 
used, the size and workiiiff pressure varyiiij' with the di- 
men..ioiis of the plates to he j)rodueed', and t\vo men are 
ns|uinsl, one to hH>k aftnu- the «*nj;inV, the otln-r in char;rii of 
the press. The metal moulds in which the ])lates are foruKsl 
are luxated in tli(‘ pn‘ss hy means of the hed and pn‘SKinf>; 
head' wdiicli are travei-sed hy ehannels containinjr jet-s. 
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AimpieiAL Horn, ETC., from* Casein. 

I 

l*ozzi iiiicl ToinU'll pi*(i|K)^u l.(» tn'iit skim milk with roiiiict 
iu thi^ Wiinii, leaving it to Ktami Umi to Mitcoii miiiuto. 
cai’(ih‘(l. iiml cxjK'lliii^ tim w1i(‘\ by tlir aiii of Ih^uUm's. AftiT 
luilf-an-liour longer tlu^ whey is ]Mti.r('(l till' iuid ilir ciinl i.s 
ilraiii(‘(l oil a sh»piiijj tahlt* wilsIkhI with^walrr, to 

reiiio\(‘ r.‘it ami sii^ir, and hltNudifd by wjtsbiii^ with \(R-y 
wi'iik 4idphiii‘i(‘ acid, h\ droclilorir acid, or other suitalilc a^rciii, 
the surplus acid brin^ n^iiioxcil liy washing with lukewanii 
water. The m-xt step is to licat the curd in a jacketed ])an 
with twice its own weitflit of water, <»ontainin^ sutticient lactic 
acid to r(‘pl.ic(‘ that naturally ]iresent in tla* wh(\> . the tciii- 
peratui’e Ikmiij; slowly raised to Mo to 4U (\ t.o facilitate tlic. 
ripeiiint; of the paste. TIu* ilesiivil ^ta;^e will ha\e Iwcii 
reached 'in lifl.4‘i«ii to ei^libs-n hours) wlien a sample, pluii^isl 
into boilini; water, chaiiejes to a tioujrh, sprm^^y nuLss, wliere- 
U|ion the temperature of the w\‘itier jackef is raiseil t 70 to 
75 (I., and (he conUa.ts of the pan are stirred with a sjaitula 
until they unite to a com]Kict, tenacious, and iibroiis mass. 
This Is taken out of the ]»aii and kneaded and rolled, at*a 
constant b'mjierature of 50' to 55 (^, iintd all the w'atcu' 
is removed. After cooline to 1 5' to 20' the mass is 
eho])|M‘d small in a machine and transfiTn^l to press moulds 
or frames, in wliieh it is subji^cteil t.o pressure for twelve to 
foiirtHMOi hours. The press»‘d -.lusds are tlieii stained to re- 
.si'Uihle liorn, ivory, motlier-of-|M‘ari, etc., either plain or in 
fancy ]»atteriis, aftu* which tn'atmcnt they are. sjiread out, one 
ahov<‘ aiiothci, on thick shi>ets of cloth in an iron frame, iind 
placed in an autoclave chiu';i;ed with wahT containing <rlyceriiie 
and formaldehyde in liillerent pniportions, according a.s the 
pi'oduct is <h‘sire«l to Is- more or less wal<‘r|ii-(K)i, Ilexihle, 
or hard, the operation of (‘iidosiiK^sis heiii;* acet'lerated by 
jiumpine ajj’ into the chim‘d vj'ssel until tlie pressure attains 
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jilKrtit ,two atin(>s]»lH-r<‘.s. Hm* tlio slu‘t*ts rciuaiii Tor aiKiiit. t.i*n 
liours, ami. an* ifaUy for iiw*. 

hy n‘;i;iilatiii;; tlu* <pis lliiiiii's ‘.In* lic'jiliiit; can In* a‘lju.sl«<I 
ami kt'jrf unii\»nn. o!i no !icc<iuiit slioiiM tin* im*tal lu* licati**! 
to iv<liK'ss The teiii]nTatiin* is n-f^nlaUMl hy tin* lueltin^ 
])oiiit of metallic alloys. Tin* iinuilfl ami cover are placed 
empty in tin* pre,v< ami Iieat4‘fl. ami the iiit>i*rior ol the 
iiionhl Ik'Hi;; carefiilly greased or oih‘d l.he m*cessar\ 
(|uaiitity of material is iiisertiH], the eo\er jiut on aud the 
jtressmv ;,n-adnally applied. Th» pn*ss atU'iidanl r»‘«|iiires 
to Ih* skilhid, in onler to jiidi^i* eoiret'tly when to stop press- 
in;* and lak(‘ the plate out of the mould. When sullicieiit.ly 
pn‘Hs<‘«l, the ])l.ites are ri‘inoved int«i a mmlerafely warm room 
to c<»m]»lete the »lrvin;i 

The tinishisi nuis‘» ms \t*rv hanl, so much so that it will 
not break wlien thruwn down tm a stone tloor It. eaji he 
turned in the lathe, like real lnuie, takes a iMautiinl pi»lish, 
aTiH is eti|)u1)1e of numeioiis applieations 

Pi.vsTM' Mass oi* Kiuvns \xi» ('\si;in. 

Siihstanci's eoiitainin;^ k(‘raiin are dissoUed in alk.ilies or 
alkali sulphides, ahm;; w'llh easeiu, eojourine malteis. aud 
the like Tin* keratin is thrown down from tin* solution h\ 
mineral acids and tannic acnl, ami the lesnltiii;^ mass is ])Ut 
into moulds. ])ressed aud dried. 

IxsrLvn.N’t: Mass. 

Tliis mass consists of a mixliire of .skim-milk casein and 
a solution of i-esins fpreferahly mastic or sandarach. with a 
little amlier; in ahtihol or tur]js ttJermaii jiatent lOli-ttiC)). 

Tlastii' C'Vskix MaVses. 

l)issoly(*iI casein is mixed with a solution of rt*siii. tin* 
mixture lH*iii;jf iucor|Kiraled witli veifi*tahle or mineral in- 
;^'f‘dients and treat^-d with foriiiaiin to coa;^ulal" the casein. 
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'riiis mass, whilst still in a iiliistic stat<‘. may In- ‘']>ri*.iil on a 
m'lwork )r win*, nisla-s nr straw, sn as t<j nhtain a 
iinlirrakahl(‘, iiisiilutiii^ tii.itvrul 

Acrnitliii^ In aiinllpT {iin(s>ss, iaiiik is M'annnl tn ahniit 
K, tn^atisl N^itli a (‘niisiihT.ihli* .nMitinti nl lH>ra\, iuai 
ln*at«sl fm-tlu'r tn ahnnt l!H)‘ K in pinM-ncr i>f hariuni 
(‘lilnridr nr ntlin* iiiimTal ]iii‘ri|)itant nf rascin 'Hio \\:ishi‘<l 
]»rrci|nla1r is |»i\‘ssr<l ami ;;iniiiiil with an a«Milinn (►!' ar-lh* 
aoi«l, sn«la nr ntlu-r snl\i*iit, and lli»- r^“■ultin» mass is |aii 
inin a stnaiii-liraind jui-ss. ^ TIa* jirndiicl is similar tn t»niu‘ 
nr rrlliilnid 

Hi»I!N’Y (\.sFIN Mass 

Ari'nnliii'j; in I’ limn, drii*d rasrin is dissnl\r.l in 'lilnt-i' 
caustii* jsUash, and ln-al'‘il ahai;; wilh a qiiantity ni‘ sulphur 
at least (‘ipial In the ammpit nf alkaH taken The easein, 
pntash and sulphur .ire 1 hereby <lissnl\ed tn a clear liijiiid, 
whi<*h is (‘niieeiit rated tn the thieknes'j ul sm'UJ*, mnillded 
ami dried, nr ma<le suit-iihle hn \arinus* teetmieal jaii puses 
hy the .idilitjnn nf inaiiiiie iii;;re«lirnts, l|l•“rs ta* h.irdenin;; 
pn*|*.‘iral ams l*'nr e\am])ii‘, a \iry elastic mass is nhti^nned 
frmii lhi‘ fnllnwine prn|M)rtinns - 

( jwiM . . lull 

Fulil-li . "i 111 lu .. 

Siil|>|iui* lu III 5U „ 

The elasiicilx inm'Hses xxith the ]irn])nrtinn nf sul]thur 
takiMi. 'rile tinal pnsliict iiuiy Is- hardeiM'l hy addiri^T lu»ul 
hydrnxidt*, zinc hv«h-n\ide ami ]intassium nr simIIuiii silicate, 
whilst wnisl, cnrk. saml nr emi*rv may Iw addeil tn incn-ase 
the dryine |)rn|H nies, nr as lilh-rs 

Jii anntinu’ recijs*. KKI parts nf skim milk are treatiCif 
with snila nr ]v)iash, tn'f»*tlu;r with nf chemically pHi*fi 
snda. Till* ])recipltatc«l caMMii is sejKiratisl frnm the mass, 
and set aside fnr one t** llir**!* days tn fenueiil whi*reTi]K«i it 



is presM'il, uimI drioil at 140' K. Tho nittss is powdnvd, and 
70 parthS of it at'i' mix(id with '28 of l)oiu* meal, frypKuni, 
kaolin, or ^n'aphite, to^etnri* wil>h ;2 {Kins of stoariii, |)araifin, 
wax. etc , and colouring ^natter if lurcasary, Tlic whole is 
made into a pul]) and wanned at I!I0 K, moulded and 
pressed, file linisliei| product dusted ov(‘i' with calcined 

ma;^nesia, immei-seil in wattT for two i lays, and final ly dried 
at JiS V. 

Jhiohfrrniv ok Piasth' M \.ssk.s rwoM (’askix , 

'lo oloiate the neces.sity for eMiployin;^ acids in the pre- 
[Kiriition of plastic ma.s.ses rnun casein K.ithe me.iviy In^ats the 
cawin with wutei to a hi;,di temjs-r.ilun', at which tin* former 
undereoes a chan^^e f>f character. The amouni of watei the 
(usein will aUsorh xaiies sliirhtlv acconlirief to the decree of 
})urity of the mat^Tial iitsidf. hut is inde]M‘ndent of tin* (piantiU 
of w'ater employeil for luMline. Thus, if om* part of casein h«* 
lie,it4‘i| with ten parts of water, the lesiiitin;.^ plastic mass is 
the siiine as if the 'pro|)ortioiis wi-re only tw») to one The 
granular c,is«‘in chaiiMes into .i coa;pilated coherent mass, 
similar to caoutchouc. ami from which .ill the water th.it is not 
clvmiically coinliinnl can he removisl, hvivine a soft, uuifoilii 
suhstance, which, on compression ami coolni;^, furnislies articles 
of iMinsideralile harfliiess. and oiil\ msHlin^ a few d,iy.s' dryinj* 
The <‘asein may also In* heat-ed in moiiltls, with the iieeessar\ 
amount of w.it'r, su|HTlii‘ate,d hy steam 

IM.v.sth M\ss kkom f'tJi.M mud. 

The intlammahility of celluloid can he <hminished hy the 
addition of i ne<im hast! hie .snlistano's, ol wdiich e.isein is one, 
arirl this application of eiiseiii lias already Immmi re|M‘at.i*dly 
advocated ami emj>loye(L 

Accor<lin;r to Diinham. a pnxiuct rese.mhlin^ c^'lluloid 
(»ui l>(‘ ohtaineil h^v iiiixiiie solutions ol casein and niti^idO- 
lulos4‘ ji ^(lacial aciMic acid or otln-r known sohents, wdth 
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caiiiphov or tin* like malLTml iihimI in ^Ik* maiiufHctipv of 

To obtain a hoiiio^'iicoiiN coiniKjiiiul of iiitrucclluloNe * 
aiiO casein, liariKNlai imikes casein 'iiito a plastic muss' with 
an aqueous solution of l)ora\ nr other casein solxeiit, removes 
the excess of wati»*r. «lips the muss in a 4 (s)[iol in onler to 
displace merely a ]Kir 1 i<iii of the water ahsorheil hy the 
Ciisein, eliminates the excess of iii|ui( 1 , and tlasi ijitroduces 
into tile mass a iiuantitv of elastic nitrocellulose', tin* whole* 
lieiuj; kiM'a.ded until lionio^e'tie'oiis. 

Acconlinn tx) the ( 'omiKiirnic r'lMm^-aise a < '«‘llnleael, a 
cheap sulistitute* foi c-elluleiid is ohtaiiicil hy intn«lucin«; casein 
into the ce 1111] M)si lion from which celluloid is pre'|)ared. One 
Jninelresl ]KU’ts ol cuseni are inoishmeid with a solution of o 
jiarts etf iiresi in ot) jairUs of deiiaturetL alnthed, and iiiixisl, 
after foity-ei^ht hoiii's 'tli nitres'ellulose* aiiel e'aniplior 
moisfesie'd With ales)hol AftK'r aueitlief forly-e‘i»ht hours the 
muss is tresited in the same* way as es-lliiletiel paste*, and it is 
aelvisahle* t‘» ;«fte*rwarels ti'i*al it with hirma'elehyile* tee naiele*]' 
the* e-asein iiiseilnhle- 

( ’ VSi:i N-( IkF JA 1.1 >.SK t ‘i LM h iMTle IN'. 

A ceimpositioii suitahle hir maii\ ]airpose‘s aiiel ioriiiin^ an 
e*xc**lleiit ele*etrical insiilKlor and wahTpreeetf mass when suh- 
jecte*el to hea\y pii*ssun* can In* ])re*|jar<;d from ce*llule)se uuel 
an amiiieeniacal soliitiem of cu'.eiti. If ne*ei*ssary the muss 
may he* inesirporate'el xxith r(‘piiljN*i| pa^Ma* aiiel some* ininoral 
sulwtance* like maejiesia, tale*, kie-se-lj^ihr ami senue hesly 
ceeioiir. 'I'he* casesii may Ik* re‘place*el hy pre*ase‘el curel ami 
the* waste* p.i)M‘r hy alkali «‘llulose In the* latte*r e*\e*ntrthe 
alkali in the* ^•e■llule)se dissolves tins e*UHe*in, whie*h thc]’eai|Hiu 
pe*ne*trate\s inte) the ix'llulose ami furnishe*s a heimeieenoetus 
mas.-, which can be* i]UH)i'|iorate-el with ve*jre*tahle* fibre's or 
|)0\vele*re‘el mini'ial suhstiinis's aiiel cejhjiire*d with )ii^ni<*.nts. 



Tin- mjiss iiiav In* iiion* mi)K‘rvi(»iis |.u wal.<‘r }»y 

with it a Milulion of fcrnms nulpliatt* or n)|»jM^i* Hnl])hat4‘, or 
ail alkaline soliilioii of shellae. 'iii.\iii;> the ^hole uell and 
jireKKi*'*: it ill metal iiiiMild.s. The tiiiisheil aitieles can 
worked in the Kaine way as wood. 

FruKi'iiiMir (Tmtuisk SrnsTiTt’TK. 

A haid, ^loss\ Mini iire|)nH)i' .siiKstaiier is olptaiin^'i h\ tlu^ 
iollowiiie reeijie A solution o) 2(10 |iarts of easein in oO 
I Mir S of stroll;* aiiinionia and 400 of >\,iter. is nii\e.|’ with - 



240 parts. 

MuiiiiiiuiiH .Keiiilr 

I.'iO „ 

Muni 

JMi 


UiKl „ 


followed h_\ loo [wirls of linseed *»il. 

The mass is kneaded until jierfeelly Ininio^eneous ainJ 
is then rolled into sheet'* of any ileMi-i-d thickness. These 
•ire dri<*'l and pressetl in hot metal iinailds or else an* re- 
•liiced to jnwileiv tilh'd into moulds and e\j)osei| to heavy 
piussiire The moulded articles are iliiiped into a hath of 
10 parts of ]>hos]iliorie aeiil ami 100 of water, and an- after- 
guards driet] poli.shed and \aiiiished with a solutioi of 
shellac, coiisistin;^ of :> jwirts of shellac. I of horax and 20 
of Ipoilin;' water 

A(ii*,onliiio to anothi'r recipe plastii articles of all kinds, 
and es])ecially decorations and ornaments of ])a]MT, can 1m* 
made hi a]i]ieai as though minie of jdaster of j‘aris. shmijM'd 
sheet ni«‘tal or car\ed wimmI. Two jness luoiilds are useil * 
one ]»ositive the other ne;ja(ive. and iMitli Httin;^ accurately 
in one another A fi*w sheets of ordinary ]ia])er. pre\ioiisly 
moistened, are laid in the rii*;;ati\e mould and worked W'ith 
the fin;;er-lips so as to till up all the dejavssions in t.he 
iiionlil. ('itseiri ;(luc is applied to eacli sheet hefore tlie next 
is ]ait in . and wlien a sutficient thickness has huen attained 
(14 to In pieces of ordiiiiirv packln;j [mijmt an* ;'enertilly 
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|K)sitiv»‘ iiioiiM is jiiaetMl in |H)sitioii ilir 
wIioK* siihj(j|Cl»‘(l lo ini'shure iji ii j>n*Ns. IJ}' this 

luojiHH all tin* nljn*^, pi'oJiM'tr iiih ainl Ot'pn'ssions of llir iirira- 
tivc mould are fnm‘d into tlio wri jfa|x‘j-. and when thr»laltrr 
is taken out of tlie mould it will he; fouml tliat all tin' out- 
line's anel e>ther ele'tails ed til** 111*” It ive*' nieeulil have* he'en 
sliarjdv iV])nHliu*ed e>n t lit* siirfsiee* The is t.hi>M tlriesl, 

anel ,it the KJinie time* e\[M>Kee| t>o the aedioil of fetrinalele'llMte* 
va]H»ur^Kinall\ , the* r.itf;;**el ed;;es an* trimmesl, and tin* 

Mnisheel artielt* can U* eeilemr*sl OJ- ;:i!ile*t| .-is lee|uire*el. 

# 

N I rue M 'ULi.r wi: a \ i » ( ’ aski x ( 'e im re isrrie i\ . 

Tei |tre‘)>an* a ei‘lhiloi<l e*oni]Nisitiiin fnini nitreie'edlulose* 
anti e*asein. acconlini; It* the iNiiented pi-ue'ess etf the* < -asi'in 
r‘<nn])any. New Vitik, these iwet sul)#itane‘es are tIissetKetl 
se]Mii*alt‘l\ in siiiiahle snlxniis. i t/ . irlaeiul aee'lie- aciti, anti 
mixesl teei^etiier, tn* else a sedution eit‘ eellulose ill any suit- 
aide* me ilium i-^ uiiM'tl with a sediition *> 1 * nitroce'llult'si* ami 
Ciimplior OJ idhei in;^ietlienls whieh may he* diluleil with 
aleohol The* mi\ine td’ the* iMsi*in with the nitroee'ilulose* 
'iia\* also take plae*e Ix'fore iliiiition. 

l'■|!.\\e^U r,T's (’KlJ.riiiUli SmSTITI TI- 

t^‘Ilnloill anel wloiiiU*, hoth id which a?‘e iiseii to make* 
iniitation tortoiseshell, i\or\, horn e*lc., are* l•\]M•nsi\e*, ami 
the* cjisi'in prodiieMs. such as I ictih* ami lacloite*, are* fre- 
iju(*ntly hritlle*, or Im'I'oiih* so in time. AeM*onlin*,^ to fVane|Ui*t, 
howe've*]', the* ])i'e)eli;**t (d>tain(*il h^ mixing cas«*in with the* 
sulist>ance* iditainei! from nitroci*llulosi* ami cam]dior, ]H)ssesses 
the same* pro]N‘rtii‘S as celluloid, ami is mu(‘h e’hi*a]H*r. 'It is 
fle*\ihl'*, ve*ry haril, without l>i*in^ hrittle, ami is iiii]>e‘r\ ions 
to wate*r: it can also In* saw'ii. turneil. tili*il ami carvcel. 
When lu*ate‘il to KiO' to IJM)*' F. it he*conie*s ve*r\ plastic and 
can be* moulijcel. 



lOH CASEIN. 

Tc Obtain a hoi'Ao^'iiroiLs coiiijxiuiid of iiitr(K‘.ollul()HO auil 
coNciii, tiii‘ is fttpiiiMl into a iilastic iiiasN ivith one of 

its Holvwits, r\ 7 ., an »m|ih*ous .Hointion of lK»rax , tin* cxcms of 
watiT’is n'liiovoil, tho iiias.s is dippiMl in almliol, to extract a 
[siilitai f)!' tla* watiT alisoriu'd liy tin* eaHiMii, tin* fxci‘ss of 
liquid i.s i'4‘ino\tMl Fniin tin* mass, and tlj«* latti*!’ is tliHi 
kni'adi'd aloii<> wit\i {dastir iiitron'lhilose until homont'iu^ais. 

Will'll t*aiii|ilioi' i.s usi'il, HH) jKirts of iiitnici'IInlow' arr 
trcj^tiil with 41) to ."lO |Kii’ts of (Min))lior ilissolviil in r/) t-o tiO 
|X'iils 4 if J)5 to Hii |M‘r fi'iit !ilroli4)l Tlii' casi'in is r4'nd4*i*isl 
pLwtic in tin* I’ollciwino nianiuT The- raKi'in is iiniiiiTscd for 
twoiity-four to lorty lioin-s in a o ]M‘r i*4'nt. aipMius solution 
4)f horax, or other casein .S4»lv4*nt, rtf., soilimn carlKuiati'. It 
is next liried, di]i|MMl in alcohol, aci'loiie, sulphuric 4‘tlicr or 
ao'lic acijl, ilriisl hu'* si-mmuI houis 4jr presseil, and iiiixoil 
with tli4‘ iiitnjcellulosi' AiiotluM- inethoil is to ilip the (useiii 
for twi*nty-l'4)iir to forty-4*i;'lit Imurs in hoi-ax siilutuui, or in 
S01II4' other cas4>in sidvi-iit 4'ontaiiiinL; H to 4 parts of alcohol 
or otli4M' sol\4‘nt fd Tiit.r4ic4‘liulose. 'I'iii' casein ainl nitm- 
cellulos4‘ priMlucis an* afli-rwanls rolhsi t<»4»eth4*r fia* three 

four houi*s hetwc4‘ii rolli*i>, ainl thus furnish a transjMuVnt 
or traiisluc4‘iit aid perlectly IninnieiMieous mass, whii'h cun 
Ik* ilrawn out into sliei*ts 2 to 4 inches thick Thi'si- slu'ids 
an*. ])ress4*4l to;^4*th4*r. .is in making <*1*111114)141 tin* block l)4*ine 
t.hi*n*ujMm cut int) j)lat.i*s of tin* 4l4*sir4*il thickii4‘ss. MiinTal 
ainl otln*!* suhstaiiws can Im* easily a4l4h'4] i4) tin* mass. 
Acconlin;( to an additional patent (2dni Ki*!), Iil02^ Ciis4*at>4‘s 

ai4' :i4l4l4*d t4) nitn)4*4*llulos4* that h.'i^ hei*i tre.‘it>4'<l with al(Ni> 
holic camphor, tin* mixtun* Is'ine then t.n*ate<] in the same 
way as ci'llulonl. ^ 

Acconlinj* to tin* master |Mit.4*iit ■' (h'rinan jiatenl. 
a nia.ss resi'inhlitii^ i^i'lluionl is 4d>tain4‘.4l hy athlin^ casidn to 
^inlinary c<‘ltuloi4l , ami {am* ca.scin may he n'plactsl, for this 
purpose, hy a compouml 4)f casein with a ni4‘ta]lic 4ixi4lc. For 
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H traii.sijjiri‘iit. pnidiict, alumiiihini tlio incwt- 

iMljunct, zinc or ma;,mt‘Hiuiu c^iKcak' inr a whik ]>n«lu(‘t., and 
thf* (*oiT<‘s|H aiding c<)iii[M)iin 4 l iiian^ancHa, inm, t*(»p]MT or • 
nifkfl for <M»l(nin‘<l arliHi‘s. 'Hu* i-BHivii.c must lx* n'[x;At«*dly 
and* carefully wasTn*d, Inaii 1 t<> |H*r ol' Ixnvtx 
addl'd towards tin* i*nd of llh> prfKX'ss, .to inaki* tin* iikihk 

iiion* ]>lastic* and facilitali' iiii\in;jf tlir otln‘r ingredients 

# 

rL\sTi»' Mass wmi \ (’vskix iJvsis 

•laiu^ii (‘l.iiiiis for the jdastic mus^ preiuired in theM'ollow- 

in^^ iiianiiei- ilial it will replan and eamiteliont* for 

nianv ]»urpf>ses, l»ein« \erv snlM, ainl at the same time easy 
to eijt.saw, turn and w'ork in* various ways witfioiit .s|)littinjr 
or erackin^, lH*.sides heinj; iinitillaminaliie. a liiKnI eleetrical In- 
sulator, and eapahleof n'sistini^ tlie aet ion of elieniieal rea;;ents. 
In prini‘i[»le, the inetiiiHl naisists in inkin;; easein w'itli some 
tihi-ons material like eiat^m or wool eiit intrfi shoH len;>ths, in 
order to remh'r the easein le>s lirittle and I'liahle it to he woi-ked 
w'ithout sjjIiUiii;*. the propirtioii ol lihfous materi il iisnl 
xaryin^ aen.nlin;* to the detrive ol stren;^th and transliKieiiey 
or o|Mn*ity desin'il A eertain (|Uantit\’ of oil (»r otlier fatty 
niafter, «j;lyeerine, »*U*., isalw» »le-4irahle, hut not essential. TIa' 
followin;- proiM)rt.ions niaA' 1 m* rei^j.nih.d as typical . Water, J()0 
parts, alkali, ■), iihroiis material Into .50, oil or fatty matter, 
It), casein. liK). colour, at/ lilt. The water and alkali are 
mixed, and the colouring matter if any The linely dividnl 
lihrous material is then stirr**il in, followed hy the oil and 
casi'iji in sueeession, the niixtni'e ladno stirred and heated hi 
ilissolvi* the latt4*r^ The ])iisty mass is rolled ti» eonipluti* the 
mixing and (*\ press iiupnsoned air and is then iiioiildeAl into 
blocks, i*olled iiitio slieets or formed into any desired <fiaj»e. 
Km'ihol (»r other tanning iu(^‘i*dieiit may Im^ added. 

(Jai mjth. 

(lalalith is the name ^iven to a jilastic mass wdiich tinda 
a Ittr^'c iiuii^H'i* of pmeJieal aj)plieations in a variety of forms 
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aiKl nil<mi-s. ItH pjTpnrjiticMi is on tho pr<)<luPl.ioii nl' 

u noii-iiiilky cjiMi'iii, lirst. ]ii'opii.s(Ml in tin* 

patent ll'MiSl. ;rrant.«‘il, ijikut loth July. ISO!), tn 

A<h)ir^Spil1.«‘lrr <h‘ IVien, I'pper lltixaria. 

Thr sprcilinitiuii of this pjil«*nt sta1,i‘s that llio eheiip, 
iinperlVrlly jairitiel. eDinniiTnal varielie.s (»!' easein funiisli 
turlml snluticms wliicli in turn yiehl priMlne.ls tlnit. an- oiil\ 
traiislueriit, not traiis|)areiiT 'IVue. {uronlino In laiinll>i‘r;>, 
eiisein itself, wlu-ii in the h)nn of l'iiintl\ alkaliin* s»»luticins. 
is soon transfoniitMl into alkali alhnniinate . ne\ert,heless, 
these .solutions will rl•malIl milky, holh when lie.iitMl ami 
when ke|»|, for «la\'s if iinpni'e easein has been nsej . malher 
CfUi they he elarithMl hy rejiealeil liltratioii If sneh soluti<ai.s 
Ik* prec'ipitate'l, the snhstanees eansinn the laek of tran.spar 
(sney are thrown dow'u as well, ami the deposit wheinlried is 
opmpie in tliiek layi-rs. 

It has, howe\er, been obserxeil th.ii ean‘'tie alkalies pre 
eipitate the.se ojaupie .snl).Maim's ainl enable eleai solutions 
of <iist*in to Im‘ obtaine#! 

Teehnieal ea.seiii is iiii\eil with b‘> tiiiii's its wei;;ht of 
Vater eoiitaiiiinn in solution '21 parts of Na .O jM-r IDO ol Iry 
cjisein. This ^ives a uniform milk\ liipiid, whieh when 
treati'd with jiro/^re-ssively lareer «|Uantities ol r> jier rent, 
cau.stif .soda furnishes the n*sull.s exjav.ssed in the billowing 
tiiiile. No furtliiT ehau^^i* is obtained by exi-n diaibliiin the 
quantity of enustie sotla thou;'h the adtiition of l.ireer quan- 
tities of 20 ]M'r eent. soiia lye (Uiise preeipitation of st»dium 
caseate. whieh redissolves on dilution with watiT 

TIm‘ aetion of eau.slie alkalies diflers eonsidi'rabl\ with the 
quantity iMuployed. Several times tlu* amount ol alkali 
neeessary for solution may Ih* ad?led v'itluuit ,m\ xisible 
chancre beinj; produced, tli ‘ solution rather b(‘Comiu;; thinner. 
On the other hand, if tin* addithin of caustic lye be continued 
further, till* lirjuiil be^iiiK to thicken, and tinail\ separation 
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IS I'fVeH-iMl in(n .i jn-rfirtly t*Ii‘jir tln‘ 

(usi'iii, whilst the ()|Kif|iu* |).irlH‘li>s ;in‘ <l«‘|K)sit.nl as 
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riirthi r rxprriiiiciitN lia\(‘ slmwii tliai waruit.h, n)iutcii- 
tratiii^ tlw stiliilioii, ami proliiiij^fil staniiiiiu, ail I'iivour tli(‘ 
si‘]Mii‘atioti, which luorcovcr, can In* cUccUmI ijuickly by 
!i siii;r|(. at Mil ii Ml nl' .ilkali. ('.iscin snlutioii.s pn‘|)iin‘il wiili* 
«>ul alkali. .111(1 1‘Vcii milk itscir, c;in Im* coti\<‘rtc<l in tliis 
manner into a clear .solution ami a lavcipiiate The ii‘Huli- 
in;; clear liipiid is coloiirlc‘.ss, (rn*Hni.sh-yeil(}w, hiDW'nhJi or 
red, accordiii;* to the di‘;'ri‘e ol lontainination and to the 
leiniMTalure einployisl. 

Since the \arious (ocliiiical varieties of casein nxhihit 
difleivut. conditions of solution, in conseipieiiCL* of' tbi* 




11*2 




ini^tliCMis of pri*pji^”ati»ni adojitiHi, it. is iin])ohsil)h' to ^\o 
any niininiuin cjuaiitity of alkali that will rausc scjiaration 
ill ail c.‘i.s(‘s : iH'VtTthnhiis, a ja-i-lhiiinary ti'st will furnish the 
mrcs^arv information 

Till* ch'ar pasrin solutions jirrparocl’ in the f<»ri'^)in^ 
nianiier can hr truatoil -aftiM- ivimaal of tin* srdinirnt — in 

I 

tho saint' \\a\ as thi' tiirhid solutions. For instanri'. t)i<‘ 
nisfin can lx* irn'cipitatt'd hy an acitl, and iisisl in place of 
onlinary casein, tu- the ]»ri*ci])itale may he tlri«'il- -wherehy it 
iM'comes perfectly transparent mid wta-ktsl up intn .irtificial 
amln'r, jt't, etc 

The claim advanced hn- the melhtnl is for the pri'paratioii 
oV transparent masses from casein hv trealine casein eitlmr 
dissohetl 01 siispi'iideil in wah-r with snch an excess of 
caustic alkali as to .pri'clpitatt* tin* o])ai|n(' partich"'. whilst 
the casein is retained in clear solution, w’ht'nce, after tin* 
sediiiM'iit luis h«H*n n'lnoxivl the easeii: c-m he precipitatisl 
ami w’orketl n]» in any siiitahle w'ay. 

In tht* additional p.it>ent il4l,.*l<H) oth Muich, 111(1*2) it is 
stak'd that* the caustic alkali orij,dnally pre.scrihed can Is* 
^«irlly or wholly iv]ilacei| hy alkali earhonates, fuillier a'X- 
perinients hiixine shown that thesi* earhonates have a c.lari- 
fvin;r ertect when added in far lar«^er jpiantii \ than is netMleil 
to ilissolve free casi'in. The resultiiii; ilecomposition is not 
so thoj‘oii;>fh^oinn as when caustic alkali is used, the latter 
actinir also on tlie sulphur compounds ]n‘esent in the casein 
solution, and causing discoloration yelhiw stain; of the 
clarified solution or of tin* precipitated casein, unless the 
ojferation he perfornusi with ext.n'iiie can- Ih'iice when 
a colourless product is spi'cially di'sired, the canslii- alkalies 
may Im* aikantim«*oiisly replaeed, w'fiolly or in ]»art. hy their 
earfionati'S 

For example, 5.') jrallons of milk, separaksl Ironi all im- 
purities as far as coiikl Ixi ctleetisl liy n‘]M*ah'd eeiiirifu^l^al- 
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isiij^r. were with 7-,' Ih. of .so<hi fnjjiiial to alK)iu 40 jM*r 

of tin* wiM^^ht of caHi'iii iirraonti. Aft^T a slu»i*t tiin(‘ 
lh(‘ (‘Jiloiir anti on ^las^in;; tlic a^^ain ihroujrh 

llu* scparatoi’, a ;(i’i‘a.sy niinhly *<k*.liiiit‘nt was oliniinatcsl. 
■ TliL' cftsfin, jiri*ci|Ti:aU‘i| from (hi* r»‘siiltin;; liijiuM l>y aciils. 
was (tolonrioss ainl ti':niN]tHn*iit in t)nn sIhs .s. 

Jn (iiTiimn jialrnt 147,004 i|0(»* Fi-hniaiy a ]>ro- 

ri*ss was i|i‘srrilM‘<l fi»r im|),iiiin^ |o *(i ii‘il casein tljc ins'cssarv 
plaslicity to cnahli* it to In‘ iiioiili)(‘<l, this result lH>in;;[ 'ittnin<‘il 
h} nioisteninfi the easein ^yith a litlle aci<l. »•// . at*iil, 

in,sleail of water, hefon iiresMnii 

Wlieii fri'slily |Heei{>itatiMi fnim milk, easein is |lla^t^^■ 
ami ran he easily ]>resNe(l in moiiMs, On aei'oiint of tie- 
lar^e perei-nlam* of watei in this Iresli easein, liowt*ver, tlie 
artiel(‘s prep.m**! from it are ililfieiilt logdry uithont warping 
ami eraekino ; and the easen. itself is \ery liahle to deeom|)osi‘. 
(hi tile other hand, (he use of (hi* stahle, dry easein is at 
leiideii with the draw Imek that it lo.S(>s itstori'^inal plasticity 
ill eoiii-se of isMisei-sion int-o the eoiniiierei.d form and this 
plastieity is not reeoverahle hy nioisi^'jiin;' tin* ih-\ ]irodiicl . 
•on.' Mpiently, e\CL*islinj;ly hiij;li prensure and \\armth are i*C| 
i|nir*‘.( to form tlie same into a honio^eneons mass This 
leads to the diumer of th>* eoloiir and lianliiess of the artiele 
lieii.ij aireet**d hy the heat. 

'Phis plastieity, liowexer, can he restored h\ treating the 
(!asein witli a traee of arid, pii‘fi*ralily at tlie sta^re of moisten- 
ing: the mass liefore pressiiif:. The deo^M* of this acidity 
\ lines, of wmi-s(*, with tin* diOei-eut kinds of eommej-eial 
OHseina, hub niii lx* easily found hy trial. 'I'he are, tie acid 
iimsl forMoniiiio niiU in daiL’u*K will do for the purjKise Ajry 
well. 

To ]>ropare a haiil cas*in iiiaas. wisein, eithei* in solution 
or ill the dry, solulile state, is t*oinefl4*d into the insoluble 
form hy acids or salts, aii-1 tn*ated with fonnaldehvde. * It 



114 


<nSKlN 


is a(]vi.s{il)l»* to iVrr tlu* (.'iist'iii from moisture*, bv »‘va}M)nitioii 
or pivKsun*. bofore* ibe formiil»lrby<b‘. 

Tlu* |ircMliu*t obbiiiuMl in tMs way, ami know'll as jijalalitb 
('fi-om tlu* <lm*k, tjala -milk, luiil /t/Aos-- stoiii*)- tbonj;b it. 
cannot b • n*^'anle*il as |K*t.rilic«l milk -has' Ixion elcscribctl by 
Dr. K. Ilassack j.s follows The horny rumUnicntal mass 
«ui be (•oiivrrte‘i! inh) pnifliiHs of manilblil colom*s ami uses 
by the ineor|Miratupn «»f |ii*^nent.s, e*arths, c«*lInlose, j^ronml 
cork, w'itli tin* case*in previous to har«l«*nin'^ it w'ith 
foriiialdehyele. Jniiiation jet or ebony, for inslance, can be 
pr(*])are(l liy adiliiif' 2 iM*r cent ol lampblack ami ])n*cipit.atin;( 
with leael acetak*, preferably in the wjirm to secure a curel 
w'ilh lews moisture The pri*ci])itat.e is ti'iturate'd with W'ater, 
and drain(*<l and carefully dri«*d on a cloth slr.iiner. Drvinj' 
must proceed very skewly to pn*\ent crack inj;, and, tberefori*, 
takes se\t*ral months. The resulting dark ;;rey I'ake* is 
tlioiou^hly soaked wdtli foniialdebyde, and wlu‘n ilried and 
|Milishi‘d is a gles.sy, >lcep bkick in ceilour. ()tlu*r colours 
may be e)bt.aine<l by varvinj^ the ])i<>[ment Thus, iiiekt*! 

sulpbak*, use*!! for llireiwun^ de»wn tlu* casein, jyives a line* 
i^iH*!*!! mass, W'hilst coj)|K*r sulphate t;ives a |K*culiar Uuish 
^rei‘n, ami s<» ou. V«*ry ;^ood imiUtion marhh* is ()l)taim*d 
hy stirrintr mineral pi^immls iu with tlu* freshly jireripitated 
casein, and |Mirticularly novel ellects are furnislje*«l by iniMiif; 
bronze iK»wders W'itb the plain or coloureil e*asein, lu'forc 
hardening wdth lormaleleiiyele*. Tint (himmiwaaren Fabriken 
(llublM*]* Works) of Marburg, Vie‘nna, have* jiroelucesl at their 
various w^irks, hy tlu* aiti e»f pressure, shee'ts of «;alalitli from 
inch thick upward. l>y means of siK*cial tubular presses 
they make j^^alalith tubes and re^sls fe»r ‘'uurn(‘ry goenls, knife 
haudli*s, t^e'nholders, umbrella and stick handles, clu'SKineii, 
cigardioMi'i'h anei mouihf)iece»s fur same*, small lioxes, buttons, 
elomiiiotjs, eanl CA)untei*H, inla}>e feer cnjis, wiloiired furniture 
decorations to replace coloureel j^lass. These and many other 
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artic']e.s im* now iiiadi* of ;(Aliilit.h in Vi^Mina, (}ii1)lon/« iuifi 
.VurcnilKTt* 

Hy it. in suiUililo pi'OHhOH, ^^aliilith is jil.so inivio up 

into hacks for IuiihIios hiiirpiiis, rin^ junl fancy article.., and 
it IS 'also niiulc in sheets for ci)iii)).s of all kinds. As a ruin 
*tho mass is pn'ssod hi*foii‘ treat in;; it with fornialdohyde. hut 
for thin articl<‘.s this pf’occilure may in* reversed. 

Dr. Hassack ami his aasistanl, Smley, arc en;;an;ed in 
inakin;;«.<^onii)arativn t(^sts with i;aialith and celluloid: and 
up to the present, the folliMvin;; partiuulai's may he ;;iveii. 
'rhe two suhstaiices u;;ris! closely in sfK'citic ;;ravity, that of 
ipilalith hein;r | :?|7 to amndin;; to the admixtiuvs 

pivsimt, whilst celluloid is 1*^*4 l>o 1’4<. in point of hardness 
:;aialith is a litth' inferior t.o calc .s]>ar, namely, :2’r>, whilst 
tliat of ci'lhiloid is heh)w 2, and tins suhstance can 1 h< 
KM'atched hy ;;ypsuin t>ne iiii|N>rtant ditiereiice in th(> 
work in;; (pialities is that while celluloid can he easily cut 
with a knife, ;L;alalith is hard to cut, and flhi]js a deal. 
With the saw oi' nil toe lathe, they can InitL he worked well, 
but ;;ala}itii tlie le.ss easily on account of its ;;i'eat4‘r hardness. 
Iiotii pdisli well, hut ;;alalith the hethT of the two, ;;ivin;; i* 
hi;;lier ;;los.s. (>elliiloid is iiiori' eliistic, thin slieets and i-ods 
nroverin;; tlndr j)n;;iual shape at onci* when hmit or i-ollcd, 
wiici'i'as ;;alalilli sheets or nsls are brittle wdieii Ixmt. flal- 
.ilitli also has the, drawliack tlial it eaiinot at pres<*nt Ini 
priMliiced ill slieets less than .dhmt inch ’thick . unlike 
ndluloid, in truiis|)arciit sheets as thin as pa]>er, and in line 
threails. Ncitlier c^jii the sliei4s be obtained perfectly clear 
like ;;lass. nor is i( so phtsticas ccliiiloid th<)u;;h it hi'comes 
soft, like horn, on proloii;;eil siwkin;; in iHnliii;; water.* It 
■.;i‘adually al)sorl)s a ;;.h>I «h»al of water when soakisl, viz., 
awonlin;; to evpei imeiitril results, :1U per cent, in .si.x,day.s at 
room temjMS'ature, and per cunt, in twelve ilays, in which 
process it. sv^ells ami, lH‘»*<imes like cheese, whereas ciilluloid 
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will only iil)sorl) hinly I per of moiHturi' ni the Haiiie 
time, (liiliilitli is niiactiKl on hy fats, oils, benzol, ether, 
alcohol or dilute aeMs, but it^ sv'ells u]> eonBi(leral)iy in alka- 
line liquids, whieh have ijo action 0]i ei'lhiloid. 

B(»th iniilerials are bad (Huiductoi's of eh'ctvicity Thus 
••\|«*rinients nla^l^ in the Vienna Teclmical Hij^h ScJiooI 
with j)lates Df eelluhnd ami of j^alalilh inch thick showeil 
both to be iiii|HT\ions to a eiirreiit of liiOOO volts tension. 
The jiH'at ixant'i of sn|M*riority |M)ssi‘SH(‘d by j^alalith ovei* 
celluloid are it>i freedom fn)iii all, siiiell and its iininllainniable 
charact< r. If held in a llaiiie it ineivly chai’s, swellinj^ up 
and j^ivin^M)!!' a ilisjttfreeable -iiiiell like burnt horn, whereas 
celluloid as is well known -ij^niti's at once .ind <'«nitiinn's 
to burn raiadly with lilxTation of punec'nt va|)oiirH of 
camphor. TIh‘ miiifllannnability ami insulatinj^ |H)wer of 
j-alalith will secuiv it a wd<le future in electrical work. 

(lalalith is nimle on a larj^e scale at the \Vini|»!issin^^ and 
Harbur^ >vorkH of the aUiviMiairn'cl company, riie casein 
is obtained IVom ilaines in Hunj^ary, Hoheinia and Moravia 
when* it Is sepanited fiioiii HWt‘ei skim milk by l■ennet, the 
.whey Is'ing I'onsumed for fi alder. 



(’IIAITEIl IX 

nsKS OF (’ASKIN IN THK TKXTIIjK INDTTSTKY, KOll FINFSHTNO 
(MLOl l! I'KINTINC., KTi' 

• 

(Jaskin iH Hiirflv in mlicM ]}riiit>iii^, moiv rjircly in tin* 
finiHiiin;> ilcjKirtinciit. The ^^'iiiiiny aniiiKmiiinil solution of 
(‘AMciii is (‘mpliiyrii as a iiiiMiiiiiii for printing and living 
jKiwdrnMl pionn*iit.s will sUiiil alkali Fairly wrl Mixed 
colours are oht/iiined when ihc annuoniv. h.‘is been driven oil' 
hy vi»on>us ilryin«:f or steaming. Solut.i<ins of <«isi*in in 
lime-water win alsf» he used in the siimt‘ way. in this case 
the (MikuiJs .11 e by the action of th* ai»\ the earhonie 

aL'id in which .arts iijinii tln^ coiii]}oiind of 'iiiit* and cast'in, 
and forms calcium earlKmati* and insoluble Ciisein 

iMire ciisein is alimrst entirely insoluble in water, hut a^ 
already mentioned, it will di:i.solve in water coniainiuji^ car- 
honah's. phohpliah‘s, alkalies or even alkali cliloridt^s, weak 
alk.di Is'in^ the most efticient solvtait. Thesis solutions, in 
which th(i ca.s<Mn is undoubtedly combined with the alkali 
as a Ciisi^ate, difier fiviiii soliiti'ais of albumen inasinueh as 
they neither iH'come turbid nor coa;^ilat.e when hu.-it(‘d 
^’hey, liow'ever, ae^iuint this prc»]H-rly on the addition of 
ma^iesium .sulphate, and it also appeal's in solulionK of 
casein in linie-w.ater, in which it is re.adily solubliL When 
casein solutions are tr'iatisl with acids, a flocc'iilont cunl is 
procipihited, which may eonsi.st of a wnnpounil of th« casein 
with the a<lded acid. A similar ])n‘cipit-at<‘ is jirodiiced 
with acetic acid, hut is riHlissolved on addiim an livcess of 
( 117 ) 
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liydiiJoVilonc on iiinonni of 

ji<*i<l iM'in^ still furtlu^r iiicii'awMl. 

t^isi'in solntimw av«‘*alKO p/cpipitjit.»'«l Ijy t.\u‘ action of tho 
Au\iei>\vs mpm\jvaue ot l\\v sU^uacH Uvp pa\f. and a\so hy 
tlic* ^aHtric jnipf of pamivorouH animals. PiTfipitatiuo is 
also pnxiiKTil by t^innip acid and nn‘.lalli(‘. salts, and a ])arallel 
to the iK'liavioui' of alkaline solutioitH of (MNein is also ex 
hibiticd by tiu* iiatund soliiLinns of tin* sulistanee, as in milk 

(U-SKHilM 

is a solution of casein in lime-water, and is use ! as an 
ailhesive, more jiartieiilarly fi»r imj)n‘«^n!itin;^ cotton and 
linen fabrics, winch, on e\|Kjsiire t.»> the air. absorb earlsin 
ilioxide. The casein, whii li is deposit<*d on the fihn-, assists 
the lattei- to absorb dyestuUs. 

Thirty-two psirts fr<‘sh enrd are slirnsl with 4S jwrts 
ofw'aterat 04 V and riihlH'd tlirou;»|i a metal sie\e in onlei 
I red nee it a tiin*r state i»f <li\is;on. On the other hainl. 
'I [uii't'of fresli, well-l»iirin‘'l lime* is slaked i»radually with 
warm w'aler until it falls [K»wiler, wliieb is theren]ion 
mixed with d.l parts of wmi’iii wah'i* tritur.iled. tilt-eii'd 
Fliroujib ]«i]x*r and ;»ra«lually aikled to tin* enrd by stirring, 
'riie mixture at tir.<l tbickeiis, and it is only after prolonged 
stirriii” that if {^’ows tliiiiiier and attains i,he ilesired con- 
sisk'Ticy. Care must Iw* taken to have fresh lime of i'«M)d 
ijuality, ainl U) slake it with just the n;;ht <|uantity of water, 
neither t<Mi mueh nor too little. The cuni must In* nihbed 
down tine wdth the water so as b* eradicate all luuijis. and 
the w’ater must he at the t-emjMTature alrefly speeified. 

“(lUrTiN." 

Oliitin" is a ^daze for dn‘ssinf> eurbiin fahrie.s, and is 
also used as a medium for coloui-s in dyein{( ami Ciilic(» piint- 
iii;(. If is lU'ciKirt**! as follows : — 

(I'dnl, freed from adliemit moisture by ])ressun‘, is ^ouiid 
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to u ('oai'Hc. ullifoi'iH |M»wili*r, ^rollrrs ruiii.ni^ in 

oppositi* Tliii- puwiliT is niixiMl with m snruiion 

of 1 part of Nodiuiii tnni:;Mi;itt , and ‘a^^aiii ])ut tiirou^^li the* 
rolU‘i*H in or<U*r U> misti tin* ]):i Hilda's tif rui’<l as tiiu* ns jmih- 
sibK As soon aft tin* solution is hroii^rjji in coiitfict with 
tin* pi'idWtly dn ruiil. tin* n-actioii (‘«)]iii)‘i‘ncrs at onn* and 
tin* masH hi*j:;ins to j^row toii;;lnT. Should tin- cuiil conlaiit 
much hnttiTiiiilk. it is stim*d up with a little hydi-ochloric 
arid ainl wati*r, and i('|k*at('i1iy washed with water initil all 
trace of a<*iditv has ilisapjM-ari’d 'I’his done, tin* curd is 
j)n‘Hsed a;j[ain and iis-il as above dt‘scrilM‘d 

Tin* cold iiiixlir.‘e containing the sodiuiii tungstate is 
placed ill a water-jai'keled jam, mixed with a little watiT if 
too dry, and melted at a moilerate teiupt'ralun* with con- 
staiit stirrin;;, umil a sample im louder shows any undeeom- 
|joHed eurd Tin* mass ma;, 1 h* pivserveil from putrefaetion 
hy adding a little eaiholic aeid oi oil of elitxes When tin* 
mass is all m-‘lte ], it ma\ Ik* poiinMl ou| to c(K) 1, and then 
iurnisheia nioM* or less solid mass. aceni din^ to the amouril 
ot ua1i(*r that has hei'ii aildini 

Owinu to its soluhility in watei in all pro|Ka'tions, the 
mass possi*ss*‘s highly ailhesi\ e pm|«*rties and is ]iarti<'ulai*l}’ 
useful for f<i'>t» nin«( |ia|MT labels on sheet metal When 
once «lry, it is fairly wat»*rpnMif. (’urtaiiis printi*d with 
earthy or iin*tallic colours and this ])reparat.i(iu hav« a tine 
;(loss, and the eoatin^ is miden'd mon* llrvihle the addi- 
tion of ^lyc(*rin(‘ “(Ihitin" is also soluble in olyeerinc, and 
forms tln*rewiUi a tine, toii:'h mass which, when applied lo 
|)ap(r, ;;i\‘*s .i Hexihle coatin<r tliat can he made as hard as 
leather liy passi]i«r it thruii;^h a solution of alum after dj* 3 dii;r. 

Casein DitKsstNo for Linen and Corrox FAruiir.s. 

Four ))arts of casein aiv stirred with :«) of water, fol- 
lowcsl ])y a jrraduaJ addition of I jwirt of lime tliat law 1 jim*ij 
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slakod uo ix>wilor ^At tlu* Kium* tinn*,, 2 |>arts of iieutra* suii)) 
tin* (lisNolvnl in 24 ]ini't.K of waWr, hikI tliiN Hohiliun is addtNl 
to tht* cHHtMn HoliUi»)ii. The Wirii* is with this 

]»iv|Hir{it.ion, and tifWr^ards jttismMl n solution of 

aluininiiini anaati*, wiiriiii'd to 121) to 140 F., wlint'hy •tiu* 
calcium r,ast‘at-<* is jvndt‘n*<l insolnl)h*. Aft«T iiinin'i'sion for 
an instant in nearly ixtilin^ wtitiT, tin* faltrir* is drind. 

Akokxtim*: 

is tkf nann* i^ivt'n l)\ Hnini to a sjs'rial |M»\\dt*i*, [»n*|Kirt*d 
from zinc, which, when couihiind with casein, is or was 
ust*d for tircssine yarn or fabrics in onl“r to proxitlc them 
wiOi a metallic finish. 

The method (d* ]in*|iar.ilion is based on the |in*ci]>il.atioii 
of metallic tin in the fonn of |Kiwder, and on tin* use of 
casein .is a medium The tin |u-i*ci|»itat<' is ohlaitie<l from 
a solution of ' tin salt" stannous chlori<Iei hy the aid of 
metallic zinc and the cli'ctric curn'iit ; and tin* jHiwder wln‘ii 
well jlriisi, is holted throu;,di tiin- »iiuze. the coarsi*r juirtich's 
heiiiH; redissidxed for use ovei a^ain. 

The casein is projiared hy moisti*nin;.^ 1 part «if CAsdn 
]>owdi*r with water for si\ to e.ielit hours, after whii-h it is 
diluted with w.iler containing [ jwirt irerern‘d to the casein 
of stroller ammonia, so that tin* c.isein swells uji and timillv 
ln‘comes jelly. This is tliiniied with more water ,ind stirred 
up with the arjL>enline, 1 |Kirl of which will stand the addition 
of 1 to IJ |iart^ of casein as a medium. Should the mass 
thicken on standiiiff. it is placed in a ]Nin with warm water, 
whenMipon it is auain ready for use. To makt* the printinjf 
eoloiir more workalile it ma}’ also Im‘ mi.\i*d with soinr* stronj( 
*;fum, pri‘fenil)ly lijjht in colour and wefl straims]. 

The casein solution may In* also pre]iari*d in the following 
manii(*r, according as it is to he iiseil jis a dre„ssin{( or for 
])riiitiri^^ 21 ])art>K of aiKein are softt'imd for t(*n to twelve 
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honi'K with 7 {Kirts uf lukewarm watui* {)art of 

stroiifr ainmoniu. During tliis time tlu* CHHeiti will have 
hW(‘1Um1 ii|) thurouj^rhly, aiid niit then *1 m‘ ililutetl with another 
7 ]mVts of lnk(‘warm wutiT, iind tryatiMl with an addition of 
aeetie acid until a*|)recijMtaU‘ is no longer visible. 

The chief ruh^ in mukin;^ this ,ir^‘iiliiie pivpiu'atioii is 
to have plenty oi metal present, if the fahric is l-o «*\hil)it a 
silvery lustre wlieii ealenderwl, since it must U* ii‘m(*inl)ered 
that this lustre is in nowise due lo the medium, hut solelv 
to tfie pn»)M‘rly (S)nibintsl ami iinely divuhsi metal, under the 
inllueiici' of friction 

When printing; eoloiii’s or dressinj^ issume thick on 
stjindinn. tln‘y must not Ih> diluted with any 2 »re] Miration, 
hut shouM 1 m‘ warmed in a {mui of lioi waUn* or on a water 
hath. ^ 

IMtixTivo ('ni.oi>i: WITH Metallic Lcstre 

Aeeordin;; to ttennan patent TS.T'll, a pi-eparation for 
producinj^ on prinh-il eurUiins, and the likt*, the same effect 
as hron/t' jiowder, may 1m* oliUiined hy ti*atin» |M)wdeif*d 
mica w'ltli an ammoniacal solution of casein and a dissolved 
metallic salt, and colouring the whole with some vej^^etahir 
OI aniline dye. 


l*U(>rKs.s KOI! Soi-TKxixo SiziXH AXD Loaih.vo Tkxtjlk 
Fiisuks. \m> koh Tueatino' Yarns am> Kaiuugs. 


hi tin* pr(K*i‘Ms introfluceir »>y S. (^armichaeJ, a bith is 
prejiareil liy <]issolvinff casein in oil. Tf used for yams and 
wov(‘n fabrics, the ctisein may Im.* iliN.solved in a solution of 
HOJii), ainl mi.xed with tin* necessary hMidin^ iii;rr(*<lienth. For 
examfile, the liath may consist of: — 


I'astMU . 

Soap 

Miueml OI olhci oil 

Water 

Tioadiiifr 


. ni parts 

s 

til) „• 

. SOU .. 

. 2IJ0 .. 
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Tlif fnmi any aci<l iinpuriticK. 

The luak-rialN to be* tiiKik'd arc imincrsiMlin a Iwitli propam] 
by swcIliiifT casniri in an iii|iir()iis solution of {flyct‘rine, liictic 
acid dy<‘ and, if n»^c(*ssi»ry, lojidin^r in^Tcdifiits Ixin^ also 
prcst'iii Ton pailhS of powdoriMi (‘asoin are mixed with' 50 
of waki’ and a Kolutif»n ol ’J j)arts of glycerine (.‘}0’ B.) in 
l(K) of wat^T, the iiepi'ssary ilyr and loadin^^ ini^redients 
Indn;^ addfsl wlnm ‘the easein is tlior<jn;^lily swolk'n This 
casein Uitli imiy be acidilied willi 2 t.o 4* per ftciit. of lactic 
.*ujid;' witlujut producin;^ any pnjcipitation of tin* mscin itself. 
By nieaiis of this iNitli it is JH»isibl^ to tinish and dy<‘ fabrics 
in an acid rnpiid, wliicli was pri'vionsly inijn’actieable with 
alh'dine solutions of easein. 

Fixl\«j (Usijn Axn oTitKit AiatrMixoiDs ox thk FriiiiF. 

SlOKK I'Mmrr l.MtM IX Dykino. 

Vet^etable tibr»-s, rtf, >*otii>n. jute or liax, are sk*e|Mjil 
with a s(jlution cas(4ri in hydns'liloi !c acid, piios|>horic 
arid or lactic aci«l and tr(*at.eil with a saline solution like 
sodium snlphaU*. ferric acetnite. s<Mlinin hichromate in* Mwlium 
t^nn^tat-i*, capable «)f throwing; clown from tin* casedn solution 
a precipitate that is insoinbh* in waba- For insbince, 10 
parts of ca'^cdn are dissolvc«l in 200 of wal.er and 1 part of 25 
per evnti. hydi'ochloric acid 'Hit* cottcai is st.c‘e|M!d in this 
solution, and. aftcT the* e.\»*Hs liipior has be<*n removed by 
s(]|uee;!inj', is piss<>il i.hmu^'h a wartu 10 ]mt cent, solution 
c^f (ilaiilNM- salt, and then wiLshed Thc> hydn>cliloric acid 
may U- jv|)laced by an equal amount of ^25 |S‘r ccsit. ])bos- 
[>horic acid, tlu* matcM-ial afterwards treated wdtb fi'rric 
acc'tak^ and washed ((iininaii |)Hb>nl 180,505). 

FlXIXU IXSOUIBLK (klUirUTXU MATims. 

'Dn* coloiii-H to lie fixecl are prinksl wdth size* or easein, 
the filhric tlien steamed or tri‘at(sl with a solution of 
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foriiialdeliytlu. TJk* inmilnbly (‘oiii]k)iiii( 1 of tli«* 

luttcir iUid sizt* oi* i*jineui, th^^ coiouriii^ 

and 'tliiis lixos it, w on thi* lihn*. Tin- 

priiitiin;^ colour, |»ri‘j)jii*t‘d with diss»)Iv«*d siz*- or rjisriii, is 
treiiUnl Mitli tho* uminoiiia «H‘ l)i.sal]>liif.c coniixnin*! «)f lor- 
inaldohydo and im'nfiil on tlir fahric '{.his })i'intiii»^ colour 
oocH not (*Oiij;ulat«‘ at Jinliiiarv t(‘iii|MMaiurc., ami it is only 
wIkmi the prinitMl faliric has Ihnmi ^teameu or ht'ah'd j.liat tlic 
formaldehyde eoui]K)ntid is d(H.*oin])oMMl, and tiie liherated 
IVu'iiialdehyde eoinhines witli the size, or CJism'n to i’oi'iii an 
iiisohihl(> eoiiijMiuiid. This inetlnHl inis heen patented and 
used in (ireat Ih'ilahi. In another .s 3 ’stein the printin;^ col- 
our is jn'epannl with e^isein, ainl the printed and steaihitd 
fahric is e\|Kisi‘il to tin* action of forinalileliyde. 

WatkiipiiooI'Ino wf) SonTNiN^J 1 )i!>:ssin<3, 

The tinishin;^ «»f t4*xtile fahrics has hithcrh> consist-tMl in 
inipi\^^niatin;f tle in with a soluhle dn-ssini' and th(‘u drying 
them, the liressin;; then>u]N)ii soliilifyiiii; on tin* linn* and 
inakin;> the material iiion; or less stili*. This Hystt‘m, however, 
is th'iided with th«*d(‘fcct that when the fahrics an* iiioistemHl 
the ^ti^ih(‘ss soon ill Mil j»| leal’s owine hi the soluhiiity of the 
dressing. Tin* ilefeet in ipiostion can now Is* oliviated hy 
impn‘^natiii;' tin* iahric with a soliihle mass tlnit is ca]wiblc 
of coiLVe]'Mon into an insoluble form hy means of eh(*mical 
or jihysical a^t'iits. A.c(sinlin;^ hi a pro<*e,ss pateiih*d in 
France, tJie fabric is tri*ai(*d in tin* cold wdth a mixtun* of 
casein, aihuiiicii or ;relatine, and formaldehyde or Iu*xainet1iy- 
leiiaiiiim*, then rlned at 8(1 C., and Hnely st^'anied. The 
solution of the colloidal suhshince may also he iiicor])gratcd 
with pij^ii(*itts or l<iadin»‘ in;;r(‘dieiits, such its liarium sul- 
phate, these hein^ fixed un the tilin> wiien the alhumen is 
hardened hy the formaldehyde. (kisein and ^i*lHtiue an* 
used os 10 |>or (‘uiit. solutions: and the a(|ueoiis snlutioii 
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of fonimMohydr i.sr of I to 2 |hm* mit. stivii^lli. Formal* 
<l»*liydi‘ l)lnulphitr is pri'pnHl liy H jiarts hy wrijrlit 

of 4i) {HT coiit f()rin:il(k4iyili'^'w't)i 10 of Hodiiiin liisulpliitr 
of MO", F>. Ti>r li<>x)iiiit‘lhyl(Miainiii(‘ is obiaiiRMl 

fnnii H pirts of forinaiilrliyilt' find 10 of concrtitratiMl 
ainiiioiiia 

(’asf.»n* n)i{ Mekckuiski) Cum: 

According to a licnmin jwkuit |»i*(m*css, Mh* Ifilirii* is 
priiiufM] with or •ilhuiiK'ii, straiiiiMl to produce m- 

.i^'ulatioii. ])fiHS(Ml tlihm^di a coikm iitraU'd solution of caustic 
soda (MO to Jl5' H ), .sipK'ezrL) li'‘twci‘ii I’ollci’s 1.0 (‘\]ireHs 
tli'^ su|s*rHu(»UH lyc, liiint* uj) for ;i time l-o prexciit an un- 
due ri.si' of h‘iii|M'raluri* in coiiseijiienct* of the mercM'i’isation 
process, then aciditicfl with diliiti* hydrochloric acid, washed 
and dried on a tiMitin;; fniiiie 

Fixl\<j Zi.v White on Coiton wini Foumxldkiiydk 

The use of foriitaldehyde or forimdin in c(»tt.oii ])rintine 
IS ])ascd on its projHTty of coa;*ulalin^^ cas(>in, alluiiiiinoids, 
((Jue, etc., and ri'nderine tlieui insoluhle Thus, in prinlVii;; 
luetiillic powdiTs and ]>i<>niejiiH on coltf)n fahrics, use cmi 
he made of a ^inipouml of casein or ^el.iline and formalin 
iScherin;^). MoreoxtT, formalin cfin Is- employnl with 
fidvanta;;e for tixin^ zinc oxide, printed in a medium of 
casein and iHinix on thin, trauspin'iit fahi'ics or on inernT- 
ised cotton ^smIs. The fabric remains soft, ami the dull 
zine wliite produces a faxourable etl'ect in « ait rast with the 
i^lossy jrround . and it can also be toned to any desired sha<le 
In tlw* adilition ul |ii«(nients. At the sam(‘ time it appears 
that the action ol the fornuildcliyde on the casein is more 
rapiii and thoi'ou;^h in an atmosphei'i* of liot s1><»iui than in 
oiiliiiary fiir. 'fhe fabric is therefoi'e put thiviiirh a Mathur 
fUid JMatt machine, in which the forniald(diydi> is vaporised 
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aii<l ihv zinc is sd firmly fixed on ^le fi1)re that it will 
stand Isiiliii^ with soji]) for a f|iiai*tur of ;in hour. Pinally, it 
should I)K jidted that the eas^dii fixed with formal- 

deli^V'de an* as pun* in fKiiie as ^thos»- oirtained with e^jj; 
alhumeii, whilst nmsiderahl^ lowoi in priee. 

W. Kay 1*4: SelicH'n j>riiU tin* eotton fahi-ie with a eolour 
«mi|Mniiided of pjiilN of zim* whit.<‘ and 11 of (•{us(‘in- 
ftorax medium, and the »iN)iis an* aft>i‘i*wanls steannsl tor 
five to t<*n iiiiimtH's In the IhiUoui of tin* Nti‘am«T is ar- 
ranges! a pe‘i lorati‘d pip«*, tlinnmh whieh loniialdeh;y de*' '40 
jHW mit.) is admitteel in e nler that it may Im* vajwirised in 
the steam ehamliM] aial fix the easrin ami ziiic white on the 
fihn* 

('\sFI\-M \i:nl.si \ 

T<‘n |Mirt.s of jMiwtlensl easi*in 10 o]‘ \\aM*r an>l | part of 
ma;jnesia ari* miNn<l tof^elh.-r hir twmity-four hours at fhe 
ordinary t<>m|Mn'ature. and afterwards a<ided ti» a solution 
of 0*>S jNirf of Uiriuni liydroxiile in dO parts ol water, the 
wh'ele heiii^ wanned to O.V K fm* seniie time An excess 
of iNirinm hydroxide is iiijiirioiis This preparation will fix 
mil eral pi;>nients to stand washing 

(\sKi\ MKinriki I’nit ('Allen Paivnxej. 

Six jiarts of casein an* ue*ll stimsl up with .50 of water 
at 120" F., and le*ft tee si*ttle. The* ele*ar lie^uid is j)e»uml eefi’ 
anel tim n*sidac* is 1111 x 1*11 with 1 |>;u't eil liorax disse)]ve‘el in 
12 jmrts e»f wate*r 

('ll>:VAl.li'IT's WaTKIII'ICIMIPIXC P|{e)e*K.sS. 

Hie ( 'he'valeiti, jenicess is ehisi;(iie*el tee eh*prive t^*xtili* 
fibres eef tlieii* capillarity, anel thus pn*veni th(‘m freau ah- 
Korhin^ water, witlmut eiKstractiui; the* inte'rstitial Hpaee*s 
iH'tweon the tlm'aels in the fabric. The* pna-ess is hiejhly 
suitable feir mat(‘rials tlut are to Ije weini next the skin, anel 
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have* t(i 1 h‘ iTO(HU*ii,^Iy WiiHhinl, rjf., uiultTliiniii, clothing, etc. 
At the Hiiiiic time the faliric n^taiiiK its NdftiiuHs and [HJi'im*- 
ability to air, aiirl «ui Ih* wlhIhmI witli Hoii]), boiizine, etc., 
without eu«liiui(criii^ its. waterjuDor pi*()|HTtieH. The pre- 
pai'utioii coiisistK of a luixtun* of alK)ut 4 })artH of eaHciii 
and 20 of water, .'.tirred up until of about the coiiHistcncy 
of crwiin. To this is j^radually swhhsl about jwrt of Jiine 
slaked tio jiowiler, which furnislies a j^reasy fluid mass. At 
the same tiim* 2 parts of iiiMitral soap ar(‘ dissolved in alxnit 
24 of water and mixed with the niseiu solution. Tlie fabric 
is iiiipnti^aUid wdth this mixture; so us to alxiut doulde its 
original w'd^^lit, and is then enbTed ii. a solution of alu- 
minium acetate, at alxmt J20 to J 10 R, which renders 
the casein insoluble and also forms with th(‘ alkaline soap 
an insoluble aluminium marj^arate. Finally, after havinfj 
entered the fabric in nearly Ixulin^ \vab*r, it is drit-d and 
ironed. 

Loading Silk. 

Accordiuf; to a patent »raiiteil l.o the (Ibemisehe Fa])i-ik 
ttuf Aktien in IJerlin, the silk is repeatedly soakeil in a solii- 
tiou of c;iH(>in or size, which may also contain an addition of 
metallic salts. IJy aftXTwai-ds exposin*,' the fabric t.ti the 
action of formaldeliyde, its weij^ht may Ik* increased in this 
way by JIO to 50 jht cent, without metallic adjuncts. At 
the same, time the ^,d<jss and sei‘(M)j» of the silk are imj»roved 
and the fibre is atnuiffthcned. 

Threads, Hmicks, Plates, e'd*., '‘F (Jasui.n. 

According to TimiKi, oiseiii can lx* converbsl into tbivads 
(like artificial silk), blocks, plates, e!lb(L, by treatment in tin* 
following iiiaiiTier. When an alkaline solution of (\isein or ) wwa- 
cascin is tre.at(sl with acetone and Iwiled it seiwratos into two 
portions : one soluble, and the other forming a flocculent white 
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procipitafce, which will .scltit* tlowii tif itrsclf unless the ..olution 
is t(M) viscous or too coiiceiitmUNl. It is, howt'vcr, nioiv. rujudly 
rcmovoii hy^itfeaiis of a ct^ntnlunal seiuinitur. The litiuiil |K)r- 
tioii'is limpid aii'l viscoii**. .iiid when ilried forms u cli'ar mass 
of considerable hardnesN. 
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(’ASKIN VilODSTITKKs 

]t A w(‘ll-kiH)wii iact thill luiiinal alliiiiiKMi plays a vory 
iiii{»rirUiiit {Mirt in tin' fiHHl of man. iiiid it may also ix* 
iu*c<‘j)t<‘il as jinnril that man shouM t-kr (am-tliinl of his 
rtY|uir(‘iiienks (tf alhuminoiils in tlw form of animal food In 
tlii.H (*omnrtion, mi‘a! is tin- priiidpiil and aliiKwt side fonii 
nf noiinshmcnl |Kissihh*. siiici* milk iiiid milk pi-fslimts 
rannot liavy the saim* i]ii]M)rtaiiyr for dwollri's in towns, 
suldiiM's and sailoi's, hospitiil prisoiMM's, and so forth, 

as tiny havL* for foniitry |M‘OjJi;. |{<sidi*s, moiil is tin* only 
form ot iinimal food that man can continue to takt^ with 
plcasui'c in sufficient quantity to satisfy the demands of tlic 
lK)dy foralhumen, whems-is, in the eas«‘ r)l milk, tin* miii- 
suniplion of tin* ncces-siiry quantity s<»oncr or lati'r (»ius«*s a 
distaste for the aH-iele with most ])isij»lc Now. in onha* to 
proviilc meat supplies at a price wliich would enable the 
hulk c)f the |ioj)uliu*e t(» purcha.se a .suiruMi'iicy for the pui‘- 
posi's afon*Haid, it is not enough to merely have it'coui^* to 
cheap iin])orte,d meat (hi the one hand, there is the diffi- 
culty of exeludiu|f disease*, nml, <ui the other, the* alte*rations 
to whieh the nii‘at is i*x}Kised (elryin^, picklinf», smoking, etc,) 
in onelur to make it ke>ep, fr(S|i]i‘ntly aftert its flavour anel 
di^;estif)ilit3’. 

Fop this roaHori, said Dr. Ailolf Jolhu in a ])a|M*r ivael 
before the* Industrial AsseK-iation of Loweu' Anstna, it is 
(‘asv to nudorsfaue] that the enel(*a\e)iirs of mexleun ehemiistry 

n‘2H) 
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should liiivit lx‘1‘11 diitricd (<i tiu* dhtcnvcrf tii' noiii(‘ sulisliitutt; 

for tin* scrti*w‘ coiiiiiiiMlifcv. aniiuHl alluiincn. Tlu* rcsultj^ of 

• • 

tliiw (*Ti(J(*avour.s havi* Ihm- i iit.ilisj*d industrially, so tluit 
there ait* now on th** market, a nuiither of |irt*|iaratiom‘ <*010- 
plying I non* or k*as\\ith the ^el|uin‘nlent^ of the 'rht‘.M* 
^ivqilin‘ii»‘iits are as follows In the tirst |>!aee. tlie meat 
Hiiltstitute must lie relatively ehi‘ii| nr than animal alhumen 
.S«'(oiidl\ . it must !«■ tasleless, iiindoi-ou.s, of tin* rharaeter of 
lhair, avd not mon> than faintly lin^etl nith ei»loiir 'Hiinlly, 
it must he ire«‘ from iuiero-iy';:anism.s. and he eajadile of keep- 
iu ;4 for any leiijifth of time without umleivoin;^ alt ‘ration . 
and, Nnaliy, it must Im‘ suital h* t<» and a.ssimilahle hy the 
or(>ani.sm when taken in eonsithu'ahle amount. 

The lii'st. siihstanee coming under nmsidenition as a raw 
maUTial for sueli pi*e)miiitions is iiiikk, on aeeouni of it 
eontainiii^ easein. The l•^•reals and le;;;uumiosa' are alstv 
highly iin])orrant, as eheaji ami readily a\ailahle maleiials 
I'ieli in alhumen The iiuiiiImu* of siieh ]!9re]).irations is ex- 
tremely lar^j^e, hut only tin* eiiief ot those lo nli* fjom c*a.sein 
will Ik* ilealt W'ith here 

(h)i‘ of the oh(*a]H'st ]ire]an‘alionh ohtaim'd Inmi milk ih# 
iliat known as Laefttrinf, whieh eosts only aUiut 4 ]jI. jht 
Ih. This ]>re|xiration, which has b<‘en on the market since 
the he;riiinin;r of hSDS, is an extivmely line whiti* ]Kiwder, 
soluble in wat4‘r, and lanine the following coni]H)sition 
water, it |M‘r (H*iit . fat, 0-1. jut wiit. : casein, 7S l(i ju*r 
cent, non -nitro^'c nous and fat-five suhstanci*, 7 77 ]M‘r (MUit. ; 
mineral matters, jier ci*nt. With reyanl to tin* assimi- 
lation of this pivparation hy tlic human or^ani.sm, there is 
no information at ’present a\aiiah]e: nor. indeetl, in liny 
otlnT puHicular. and tin* iimtlnHl of manufactun* is ke])t 
MCClI't. • 

Galarfoijen costs a1»out Is. lOd per Ih It is made from 
skim milk hy the lyldition of a jiatoiit projairation The 



}illpiii»n*ii nintaiiKsl in tin- proiliict is nnf coajriilabh' hy tho 
lifrtt III' Iniilin;; wa<i‘i‘. Tlu* (*ln<*r cotistiinoiiKs aiv fiit, 3'5 
pp 4") jMTriMit. . iillmiiKMi, 70 {H'*' (Mint.; ami pliospliorio acid, 
r."! t<' 2r) per Til* Htivnni' is aj^ri‘(*al)I<‘, ainl tho prc- 

|«iralion is sai<l to !>«• Iik(*d. \.s usual with milk prqpanitions, 
it is laixiMl with ntlici rtioils. 

finfhuinni's ynfrifnf Mdh Flour.-— \\\ contrast tp) iJm 
oth(‘i' alhumiiKpipi pn'jiarathais, this milk food is a mixture 
oF si‘\cral iiim’iMlip-nts Skim milk (jjisoin is inixcl with 
prc]>anMl carlxphyplratrs mainly i;lutcn-fiMM‘ outiiu^al and n 
.small p|'.iantit\ (»f ananatic suhstancp's TIh' pniiNirdthai is 
a fim* whit«‘ jH»wdcr ol' a^jiMsMihlc tlavoift’, and its alhumen is 
so'luhlf ill watPii Thi* coniposition is as lolNws- plry mat- 
k‘i’ 02'7 |K‘i (‘(‘lit of which alnait 20 ]ht cant, is alhumiin, 
(m pci' rent carlKihy IniU^s. and 4 ]M*r cent. Tat. It is said 
to 1h- \rry •li'icstihh* and likrd hy (ihihlrm aid plyspcjitics. 
Its chirl characteristic is the l.iroi* prppjioriion of rrailily di- 
i;('stil)lc carlsdixdi'atcs . anil for ihis immisoii its cmployiiicnl 
ini^ht he imlicated in siiitahic rases 

Snnotoi/an is another ca.sein jin'pamtion. It is made hy 
i |Kitentefl piucess. and cm insists of ‘>5 pi-r rent «if r.W*in 
anil .!> ]M‘i (M'lit of sodiinii ^lyreiipphos|>halu Tt is a whitish 
jMiwder, iiKMiorous and neaily tastrles.*. Some ]H*o];le (‘x- 
]H*rip*iice a disagreeable afti-r-taste mi lirst taking this pi*epara- 
tioii and dip not j(i*«i\\ accustomed to it for some little time. 
Sanatoi^iMi is assimilated in pierisely the same way as imjat 
albumen, and. accoi-dino to tho results of ex|>erinMMit, the 
assimilation is nood. 

hhthidol (lifters Fnan most rasidn pi-eiiarations inasmuch 
as it is a mixed priMluct. It i.s p^-epaind fiy (i\a|M)ratin^ milk, 
acwirdiii” l.o a |)atcnt.eil process, by ex|posuro to a U*nij>erature 
not e\'(.-.,Mlinj» 08" 1*\, in vacuo, siiKM* otherwise th(‘ fat would 
sustain alti'ration, leadinj* to early rancidity. The (*xplana- 
timi of this apjieai's to 1 m* that the fat ^(lolaileH an* surrounded 
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by an albuminous t-uveloiK*. whirfi is <l*stn)yfil at lii«rb‘]- 
teuipciatuix'S, thus flu* contaiinid fat to fclie air, 

wboiyas onlinariJy it is piDt#‘cti*cl tiiiu-rlnuii by tin* said cn- 
veloiK*. Kulact()l contains :W-25 pi*** crnt. of albuinni d.ti'rS 
ptTtot. of fat, jx*r wnl of carbnhydralrs. and 4 |h*i- 

^ccnt. ol Hjiline ]natt(*r. It is a tim* wnib* powdi*r. ^nd 
}N*)tb till* ulbuininoiil (‘onstitumts and tin* carlMiliydrati's ai'i* 
mainly soluble. 'PIm* pn*paratioii Is said to luivi* lM*i*n con- 
suniiHl Jiy individuals for lonjf |M.*i*iods and in lar^rf d(isi*s and 
to have Ijorn well assimilatej, tiinu^b no d(*finiti‘ rx]H*riiu<*nts 
have 1)1*011 reportiil On amount of its low pix)|Mj|ftion of 
albuminoids the pre^uiration vannot In* elassed alono with 
others of the same ty|M‘. 

'Pin* inetlioil of pre])arinf» hr. Ihriivl'n Mtfk AUnnmn is 
deserihed in tlie |wtent h]H*e*tieation us Jbllows Tin* ciinl is 
pre('i])itiit(*d fi*om milk hy means of ethylsulphnrie acid, in- 
stead of the acids usually employed. Tl)is treatment leavi*s 
the nisein unde.cx)in posed, .iml throws il dAwn in a (‘ompac.t. 
non-iiiueinous condition At tin* saun* ti. n* it is almost 
entiivly fret' from ash eunstitueiits at tin- lii*st jireeipitation, 
owiiio to the solubility of tin* lime *^illuf i*thylsulphuric ncidg 
'Hie eonteut of free sulpliurie aeid is also \ery small. 
The precipitatluii is eilenU'd with a diliiU* solution and at a 
temjs*i*atm‘e of over 8(1 F. It has In-eii ohserved that the 
Crweiii eontaiiis a cousiderahly smaller iiuiiiImt <if ^'riiis than 
that oblain(‘d with aci'iic acid oi* lactic acid precipitation, 
this beiiio atti’ihuteil to the ^i*rmicide pro{K'i*ties of ethylsiil- 
phuric acid. 'Phe ^inparation is fi’ee from |)athueHnic uri'an- 
isms. Analysis reveals the follow'iii^ comjKisitioii * albumen. 
8(>‘I3: wat-er, 8*:j:r; fat, (Kil , iniin‘rai matters, 5'27. •The 
preparation is remlily soluble in wat-i*r, is devoid ol any 
s|K*ciiic imIoui*, and has a hy no means ilisa^freeahle^ Hasoui* 
when taken in small ([uantities. Xo ex|K*rimentM in natural 
di;(estion have yet lieen made with the pre])aration 
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Phhinov, loriii(!**ly known ns cascoii, w an albuminoid pre- 
paratioii obiaiiuMl from milk. It ia a yellowiKh-wliiti* powder, 
of milium fini'iu^s, iiMKioii"Ls and with a faint llavour 
nfHfiiihlinjj swmm*! nnlk. ^ It contains 75 to SO |H‘r rrnt. of 
albiinicn. 5 to 7 pcT cont of soilinm rarlKmati', 5 to 10 jkt 
mil. ttf fat and 'milk su;^ar. Considi'mhlc discUHsion has 
taken placi* rcsjM'ctin;; tin* inidiablc' j)n‘s»‘nci* of hacteria : h.it' 
at all events it a]t|ieai's to he fnr from tiiln'roh* bacilli. A 
mon* imporkint jmint. however, in conm*f*titni with plasmoii 
is lis assimilahility , and on this point opinions are unani- 
mous, .dl the experiments madi having oi\rn favourable 
results .\loreo\er, it has rejHNiteilly <letj*niiimHl that 
e;tsei]i is e<|ual in iiutrieiil \alue to lean imsit. and is readily 
altsorlN'd in the intestinal eanal Plasmon ean In- used in a 
\arifty ol wa_\s For instaiiei-, it ean Is- mixed with an 
e(|ual (piantity oi su;iai. then boiled and euh>n in this foim. 
and it ean also he ad\anta;;eously haked into bread alonj^ with 
flour. I’lasmoii 'solutions may he inciirporiileil with otlnr 
foods without aU'eetiii^ their llavour in ilie slinht(‘st dej>n*e. 
and, finally, plasnion hisniits. |ilasmon eoef»a and ]tlasnion 
(‘hocolati* are pis'pansi ami sold. 

Dr. Sdireilier says (»f fresh easiMii that it may Ik* used as 
a sul)stituU‘ ha* soup, and iiia\ he ineoipiraitsl with Hour in 
hreudmakin;; without haviii;> any i>r(‘a( influenee on the 
tlaxour, thou;;h ;jreutly iiiereasiii^ the percenlaf^i' of allaimeii 
at a v«‘iy low eost F^r this pi]r|M)se the (*as»'in is ju’ehu'ahly 
pn‘}iared hy acting; on skim milk with (Siiiiiuereial renimt, 
tin* pn‘eipitat4' l)eiii;» draimsl from the whi*y and ]>asKci| 
thrf)U{»h a sievi* or mill, which delivei*s the ]jroduct in the 
forn/ of tiiH' tiakes. These must he iiseil wliile fi-csh, or they 
harden 

is a f(MNistutt‘pro 2 iaii‘d fnan (!as4*in, common salt 
and milk suirar. Accoi-din;; to F. Himbi, it forms a Avhilo or 
yelhiwish |>uwder 4‘oiitaiiiiu^ •Jfl’l ])er eeiiL of iiitj’ugeiious 
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Rubstanci' Ff. ibsHoIv«*s in water, ronninj; milky flakes an<l 
p[ivin^ an acid^ruaction 

CasKiN Ko<»i>. 

A cas<nii I'ikkI,, which diKsolvt^ wnthout any he]»aratinn of 
gelatinous casein when Inuled in water, Is ohUiined h^' niixinj; 
•casein or its salts witli siihstarieev euntaiiiin;; alhiimose or 
pi*])tone. 

,(^sEix \.s A StnisTmTE Ftm Kcd Afau aikn. 

Aceoiiliiio U) rnnsiol. sascin treated in the itillowine 
manner is snitalde for n'plaein;^ alhnmen for iridnstrial 
puipises The easelri, mixed with water, is mixed wltli an 
excess of alkali, prererahly sjmLi, and is then treat><!<l with 5 
to l(t p<*r eeiit of its own weight of Kodinm |S‘roxide, addeci 
hy <le^ns‘s, with 'inorous stiinn;> Tht* mixture is i^radiialJy 
hoaU‘d to t)5‘ to 70 C. without eeasino t<» stir t-he muss, 
and the oxidation of Mu* casein may Is* regarded as eoiiijilete 
wJien the ^solutioji hettonies clear and alf liherat-ion of ^as 
ctvises. This clear solution is cooled down ( > 15’ hi 20 C., 
whereupon small ipiaiitities of ililiik* hydroiddoric acid (1 :10) 
are stirred in till the mass becomes milky. The |»i‘cci|)itat(^ 
is allowed t-o siiliside, colh-cted. and pnsssed to remo\e the 
surplus saline mat.t.t‘rs. aftiT which it is washed hy tritu- 
ration with wat.IT, rare liein^ taken not to prolono tJic ojxTa- 
tion so as to di.ssolv(‘ too iiiiich of the product Finally, tJic 
pmcijiitate is .spn*ad out on sheets of ’f^lass, and dried citlier 
in the air or hy a ciirriMit. of air lieated to not more than 
iW to 40'* or in lyiy other convenient manner. Tlie [iroduct 
is sJifrJitly yellow, transluci'iit, and suitable for ii*placiji«r 
albumen, tlie jirojKirties of wFiich sulistaiu'e it }M).sHesses. 

Syntiietk’ Milk. 

Acconliiijir to W. Hall's jiatcnt (8th Deci'mlier, 1903) 
synthetic milk is pn^jjand hy stirrintr up an aipieous solution 





()l 10 iKuisfof sixliuiM bicarlKumte with H5 of 

onliimry «lry cuHriii, thr xuixiun* hriiijr well ^rroiiiid and 
ticjit^'d witli 2 jmitH of findy powden*d ealHum cidoiidu, 
followin;,^ this tn'atiiirMit hy inwn-pomliiiff wilh tho pi-oduet 
about 5 {nuIm of puwdeivd niiik sufifar niidT) of hutit‘r fat for 
each parts of clsidii present. 

Milk IAhh). 

Acconliiij* to S. Kiinia^e fAuiencim iMiteiit 7:W),702), 
milk is made sli^hth atkuiim* and heated, treated with a 
coairulaiit, and tht‘ r4‘sultin^ ersein (‘xjiosed to a sti‘ain 
pi'essure <»r 100 IK j>er sf|uare ineh until convjTtod into 
lupiid amid(' ciiscKr^e 

K.MrLKiKi\ni.i: ('askin. 

To obtain casein hi a tonn that I'lnulsities when Ixiiied in 
water, it is iiii\(‘d with a ijiiantily of an alkaline salt, in- 
siifficii'iit to jiroiluce a soluhle conijiouiid ; and this iiiixtuiv, 
afticr heiii” niolNtened uith water, is dned at a iiMMlorate 
leiiiperature. The priNlnct <in heiTijr Ixiiled with water ”;ives 
a homo^'eneoiis emulsion dosel}' r<'seuil)lin;' milk. This 
■ I irep-i ration is patiMited hy the AktiiMi-tilesellschaft' fur 
Aiiilin- Kahnkatioii, iterlin 

(\\sEiN Phosphate kok Makixo. 

To propari' casein pliospliati* for bi'i‘admakin^^ llatinaker 
mix(js a svnip of inonoealdum phosphat**, t\i(H.jrOj),— 
free from sul])huric aeijl— ami water witli casein that has 
biH'ii i)R‘cipitat(sl fRiin milk b}* means of an acid and fro<*d 
from milk su^^ntr, salts and soluble iiiiimnties by washing; 
with water. These in«nslieuts ^ait* intiimitely mixed hy 
putting them tliRiu^h a mill, or in any other suitable way, 
and the resulting thick, iiniforin mass is finely dried at a 
low tem]sTatun‘ iv vacim and mluetsl to ixiwiler. 

Anotlier jiatont by the same in\enh>r rtdah's to tin* pro- 
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])amti()ii of a stAblc, iinn-liy^ri)hc' 0 }iu‘ ryiiipniiiiii o) r;is<>Tii 
with pliospliorir ac*i<l, by (Mntciiiitrutiiii; an atiiKHUiN s(»hitio]i 
of phosphoric ^icid to a syni]»y (‘onsisicncy alon;^ with I |jart 
of casein, lunl then intiniulely mixing (his witli (lit* rcsl of 
the casein and drying and ^rintiin^ thf ]ir'H|iu*t>. This iiiav 
Ik* mixed witli an equal quantity «if sodiirn InearlHmati* and 
UMed in hreadniakiii^. 

HkKNSTKI.V’S HAKINr. l*i{KI'A,tATloX. 

A l)akin^ pi‘e])aration f*onsiKtiii^ of cas(‘in and a 1 liiinit‘ii 
is obtained by heatin;^ skjiii milk, iii*(‘eipita(in^ the easein, 
and eonvertiiif^ the same im^i a ereamy eomlilion by |■ur^her 
umclianical ireatineiu. 

M'VKinc Ukkaii, bm ix (’Aiinoiiu>i{ \tk.s, fhom 
FM» ri; AMI (’nti). 

Cnnle easein birnis a n.*— ful ailjuiul. in bread niakiriir, but 
in tlic‘ onlinary methiNl of Itakiiii* i(s use is iiiei-ely a re- 
stricted one, since any exet^ o\er a veiT limited (|uajitity 
preveids the doui^li fi-om rising properly. * At tin* same time 
the milk suear introdmttMl in the curd ivm.uns in the bread. 
TJiese two drawliacks (ki tin* use of the hn'iul for invalids 
can Ik* ob\iHted by aildin^ to the dou;,di ami casein a poiliolt 
of peptone, albunnjse (or substances conkunin;* the same), 
dijj^istive extracts, albuminoids, or ileri\at.ives thereof. 

Hiomins's (’asjoin Foe hi 

Casein is precipiiatt'd from skini milk by hydrochloric 
acid, the product lM‘in^ driisl, ^^^fiiind to jKiwdcr and iiiixetF 
with Hour, rice, j^rits, tapioca, oatm(*al, antiwroot., bran, 
su^r, etc. * 

PHEPAlUXtrSoUJBLK t-ASElN CoAihU'Xns WITH 
('ITJIATES 

Milk casein, in the moist .stati*, is rulibed down with tri- 
Hodium citrati*, with or without an addition of sodium hicar- 
Ixmate or trismlium^ phospliaU*, and the ju'oduct is dri(*d.* 
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' Casein* Food. 

Milk cAKfiii nr cnrd is (lisHolvoil ami its acidity deicrmintHl 
l»y tt‘Htinj', is iMii-tialiy nculnvIiH. d, the n'sultiuj; iiiaKs ladiipf 
ilricd .stt'iilistsl aiul iimsl .is a fmslstutl! 

»SeJ.i/s “Zw1EHA<’K” liiMJ-S. 

IVi't*i|>itJit.<*d <aisfiii is iiiiKnd with iiiilk sii«,nir, i*x|joh(mI 
the action of kcpJiii fc.niiwits and nriitralisc<i, the pr(Mhict 
iMiiiifjf al>snrlM‘d by Zwieback [lowder (Zwielsick is a Ifind of 
roll made in tiernianyiaiiil dm) 



('UAPTKK \I. 

SITNDKY AlM'l.ir\TI()NS or r\SMIN. 

• TsKS ol’ (\\SKL\ IN THK I^ATKl! iNDrSTIIY. 

An iiiifiol'tiUlt pari i.s l»y ;Hlli»*sivfn in tlu* iiuiustrioN 

wlirn'in {wipiT is einpIoycMl. in (»nli*r to inKr|Minil)ly 

fftHtrti s1um*Is oF |KipiT, ronvcrt pulp 

into a (.'tntditnui, atnl hIko For tlic applioiilioii oF 

thin layt'i'K oF (*olourm^ nuitUT or otlii r roatin^^s on ])ii]MT or 
iiiillfMMinl ariic'los. Siudi 'M>utin;ifs may hr riihrr matt (jr 
moiv or loss ^lo.s‘<y, Imt in any «‘\i*nt must hr ahlr to witli- 
staml to a rrrtain rxtriit thr iiiHui'iirr «»F inoiMuiv For all 
thrsr purjKiw's r.'wriii ia, pfr m% admiral)l^\ adaptril, sim-r it 
will stick Hlir(‘tH or Ixtiifls oF pa]N;r to;>(‘l>hrr and Forms thin 
C()alin;iN oF (tonHid(‘rulilr elasticity lK)th alom* (»r in assuciatioii 
with otlirr suljhtanrt's, (*olourin” niattrrs in iKirtiriilar. Wlu'iT 
a suhition oi cas(‘in is treated with small (|uantit.ies oF Forinah 
dehyde, and tin* artiele (Mated with the prejiaration is ex- 
poscMl to th<‘ air, a niiiidier oF new piMdiiets ran he ohtaiinsJ. 
1’lius, For instance (hy patt^ntisl prtK'essesJ, we olitain winter 
pr(K)r iNijH'r that can he usetl insti'ad oF ^ruttjipereha iMijier,- 
watertMMuF caiilhoard boxes and (‘ai-trid^ eases, w'ashahle 
wail iiapei-s, waslAhle ^aniieiitK, (joloureil ai1 

pajHJi’s, transFcr jatpers and so on. Utcuisils, more partie.u- 
larly basins, dislu's and the like, made oF ]>ap(T ]>ijlp or 
millljoani, can lx. remhTed watei'prooF hy t.reatuient with 
formaldehyde, and uwsd For a van'ety of purjwseft, c/y., its 
developiiif; dislu's in pluitu[(raphy. Similarly, (lardUiaiTl 
(i:i7) 
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tn'aUKl ill th<' wniii; way can Ije used for Htcrootypn inairirea, 
aixl Will keep for any loiijjtli of time, by nttUKm of its lifyht- 
noNS an*l durability. It is t,huH evident tliai tbo field of 
apidication ojm'ii to casein is praclically illiniitabb*. 

I I 

M KTAt 'J I lU )S1< »T Y I'K l*A l*EU. 

'riiis ])fi])er, which is used for transfer pictures, is 
ferabiy inailo of a fairly ^)CmI, lif^htly sized (if at all) but 
smooth jsiper, ea{»il>h‘ of rewlily absorbino the thin solution 
of (jaseiii (pr«*ft‘rably ]ait]ijin‘d with sodium bicarlKuiaUi) and 
of Koft<‘ninfr witli similar ease when it has to Ik* relcastjd. 
Since iiii|K‘rf»'Clly Cfiatin;' the jiaper with the ailb(‘sive will 
result in a defect.i\e iiupivssioii. it is evident that the wwtiufj 
must b<* perfeetly nnifonn. The ojx'ration is best |H*i‘fonned 
with a Hat brush, the ]m|KT kdnjjf sj)n‘ad on a table and the 
CJisein solution appliisi smootldy by working tin* brush in one 
directioTi if nmissiry the ca-jtin;,^ is ii'js'abMl, the brush 
Indni; then uorked at angles to the pit'vious direction. 

The prejjan-d jkijkt is next hun»: ii]i to dry oii lines in a 
yenlly warmwl nioin, pii‘ri*nibly in a stretclied ecaidition to 
|>revent it curlin;». Jt is afterwanis cut into sheets and 
'|)ac,ked, either with or without caltMidi'i'in^ to smootben the 
surface. 

SiZIXO P.M'EI! WITH (UsElX. 

Notwith.stnndiii'^ the most serujuiloUM cjire liestiiwed on 
the pr(‘| Kirn (ion of the resin soaj) used in sizinj; {)a])er, it has 
l)een found iiii])ossible to iiii]jart the desired firnim'ss and 
inifsTiueability to the pii|»er by the use ol v(‘<ri‘tal)Ie sizi*. In 
vic*w of tbo lar'je quantities of eas<‘iu now ol)tainable as a 
R'sujt of butteimakiii^ on the lai’^e sealo, which casein lias 
had only a very limit4si application^ it seemeil advisable to tost 
it-s suitability for Hizin;i; pa|)iT ; and with this ohject compara- 
tive experiments ^ejv earned out hy Dr. Zunardi will) ivsin 
Koa})>nnd easedn solution. 
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Ptti)er pulp wuK iiiixeil witli ilissulvfj easi'in for twenty 
minutes, uiid to the iiiixiun* was a solution oi'almii 

— as in itwit fiiziufj — fcjllowed hy ililii(«Hl siil])hurii‘ acid until 
a family acid ivactioii was pnNiuceii In the trials tli(‘ casein 
was fK)ii]'nd on apt t.liu saiiK* time ;is the resin soa]>, or (‘Ise 
after tlic latter ha<l Is'cn ]»]'ecipitat4‘d l»y a'uminium .snl})hate. 
'l!i jj;tmoral tlic a<Iditi(>n of casein ^as fimnd to lune a I'aWmr- 
ahle inilucii(*e on the tirinness of tin* and on tin* ahiount 
of Hiz(* couHimied. ('’aseiii can aiso Ik* us<*<1 for this tairpose 
by itself, and fuimishes a cojitiiijr that will make the ^ui]M*r 
easicT* t^> roll up. 

W ATEIl I’UI M ,FI \i i I * A l*K it 

This proeess is de\is(*d for makiii}^ (mijm*!* and fabrics 
wateiproof t.o such an extent that they will st^ind ]n*otrach*d 
exposure to the inHuenci of moisture without losiiijj l.lu*ir 
softness and elasticity. At the same liim* they are nuule 
superior to p:ijM‘r or fala'ic coated with j*aoutehouc, lK)t.h in 
fH)int of durahility and freedian fi*oin smell * * 

'File ])i*in(*i|>al features <»f the process are that the jtaper or 
oti ei mah'i'ial to Ik? watcrproort*d n‘«‘ivt‘s tw*) watt^rjmKjf 
oouiui^ ill sue^'essioii, tho tii*st eouHisliuj» of a s]Kicially inv- 
pared R«)iut.ioii of jjlue or cast*! ii (or mixtuiv of hoth), which, 
when warmed and trcatwl with (K*rtain addilitms, jviiiains 
poniiaiiuntly siipjile and clastic. 

In canyin;^ out the pnicess, glue or casein is dissolv(*d in 
watiu' or other snitable aolvciit and trea1><*<l with an addition 
of sodium tungstate to impi-uve the tenacity (if desired), the 
albuiDiiioUH substances being tlien ])reci]>itatcd liy tannin or 
other suitable precipitant as a viscid insoluble mass. 

Tliis mass, whicli is elastic and plastic while moist, be-* 
comes voiy hard and brittle on drying, so tliat it would lx* 
entirely unsuitable for the purjxiRO in view wen* ft not c*or- 
rccted by melting it in a pan (preferably before it lias set) 
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ftud adtlinj; p;ly(jt>rive, Myi*u]», iin)lrtNWN, fats or oIIh, alom* or in 
conjnhction, tlio whole heiii^ well uixod. Tlie quantity ho 
addwl d(*|K*iirls on the llojri-ee of KUpplenesH <roHiivd, and w 
profei’iihly a)»oiit oni^-half of the* inaHN obtaiiuHl hy the afoiv- 
said piveipitiitioii. 

The n!siilrin*f laass for the tirHt eoatirij; can Ik* applied 
to |)ajK*r or fahrie before it hu.s .set, and foriiiK a vi*ry tiojf- 
ihle, in.sohihh* eciatir^ iwiidjlinfj eaoutehoue. To make tl»e 
pajM'i* ket'p lM‘tter it may lx; at once m<nint(‘d on fabric by 
pnwun*, or jiressisl lx'twjs*n two Kimilarly treabsl sheet-s 4ir 
roll len^tiis of jwper. Of eoum*' the fabric may hav<' Ixieii 
lnq)re;>jiat-<‘il iM'foreliand. or el.M* the join si pa|K‘r and faiu'ie 
mav Ix' treated aft»‘rwanls 

To iiiipnjve the wateipisKdiuj' (juali ties and iiiip^ut a fine 
a wssMid ciKitinj; is upjdied of any convenient walor- 
j)r<x)f vaiiiish or lacquei Oolourin^ mattei's can Ik* iiic<>r- 
jxu’abHl with tlie Hi’s! oi .seismil <'oatii*;i;, ac(s)rrlin«4 to choics*. 

tUsKIV SoMTIOX FOI? I'oATIXO TaPEI! 

A casein .solution, Kuitable for ctMitinj; |Ki|H*r and for 
other imr|K)se‘‘. can lx* prepare«l, aconslin^ to W A. Ha'.l's 
l!lu^liH]i patent, by niixino ciisein (])ns'ipiU(ed with hydix)- 
cliloric acid) with 10 to In jht cent, of its weijjld- of (xxlium 
phoKphaU*. ]>r(dcrribly tiiscxlimn phosphate, and I to 3 ihiiIh 
of water to each I |)art of casein. 

HnKXs (’iJ':aii Soution oK (\\.stlN. 

A clear sohiti<ni of casein, fiss? fisnn fatty lxxli<!S. is 
ohtaimxl hy treating a 10 to 20 jxa- cent, solution of casein 
witJi ,7 to H |K*r cent, of eaustic jK»tash (aeeording to the 
aiiioniit of dry matter), the whole Ix'ing shaken np with 
ether for a Hh(»rt time and run inb) a .si‘ttling vat. The elear 
solution of easi'iii .sulisideH and cun lx* drawn off. 
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WaTKIN and '/lIlK-MROdF ASDES'DIS 1*AI»KI{ AND BoA«D. 

All (iHKcntial pn^liiniiiary i; t<> f^ola1<‘ the aslicstos hy 
(‘hoiiiiral iii(‘niis, in onhT tliat. it nmy ivl.iin its Ih" il»ilit.y 
in ]»n»4(‘nc(‘ of thf^ su)iHi>i{n4>iiM\ atMi'd iii^o'(‘4li(‘iits. anil not 
become' brittle. 

• 'Hiis treatment is jirelerably i*tVeil.iMl by means i»l a saline 
Kohition or ililnte jilycerini*, tlie lattei lienij; mori* convenient 
in jinicjice 

Tlie aslN'KioN is first inixeil with 4 to (I ])er cent, by \vei;;lit 
of ji;lyt*e‘i*ine. folJowed by .") to 10 iMirls of water, 'rbe^iiieilinni 
formerly iiseil for b‘, nliiif^ D)oetlier the lilires oi a,s])est.os wjw 
tisli elne (es|H‘cially in tlm Lnlewio jiriKvss); Imt casein will 
.‘U'Cimiplisli the same pnrjMise more etVectnally ami at far less 
cost , 

Tlie mixed asbesbis ainl casein {v if., c.isein ami borax 
Molutioiii IS next iviliiceil fine ]inlp in a mill Tbis iin- 
pix'^iaiion isolates the aslM'stos fibres iwid pre|iar(‘s them 
cheiuicail\ in such a manner that they are no longer e.\|)os<'d 
to any injurious action on tin* |wirt of subseiiuent adjuncts, 
as V as fonnei’ly the cjise 

The W’eII-;»ronnd mass is tre.‘it.i‘d w'ifli 2 to iiait-* 
resin soap (pnA ioiisly dis.Holved in hot w'ater), the wdiole 
beiu^i* well mixed and afti'i'warils tn'attMl with about fi parts 
of Kinc, chloridi* dissolved in 15 to 25 piits of w'ater, and 
finally by 20 |).irtH of p’aphite in KUS]R*nsion in alsait 50 
parts of waWr. The ^Ta]»hiU* makes the maas fin-proof and* 
jfives it> the apiM'arance of vnlcauite. 

For use as a pack in;; in pipe flanges tliat have to be 
frequently iqx-neil,* this material may Is* coxomi xvith •wiiv 
gauzi* on one or Ixilh sides. 

The finished, intiniati'ly mixiil mass is w'orki-d up into 
paper oi* iiiilllKianl of any dc.sin-d thickness, in the usual kiml 
of macliiiies for these purpt»»es. The pi'oduct is altei'Wanl.s 



pivsscil, dricil in air, and iuipi-t'^nai^d with a 1 per cent. 
Nolulioii of zinc* chloride It ia then i-edried, {)aHscid tliron^h 
a 1 to 1 jH‘r CTiit, m|ii(Hiii.s Holt.tion of renin noap (prepared by 
disHolvin;j the wain Hcmp in spirit and then in water), and 
tin, ‘illy drieil ajjain in th<‘ aii*. The appeiiiauce is improved 
hv ealende.rin«i. ' The finished article is elastic and com- 
plctelv fin*- and wuler-pnaif. 

\s})estcts iiiillljofiitt is jirepan'd as follows:— 

\Vherc*as loiiff staph* aslK'stiis is rcHjuireil for spun article's, 
the ‘short tihn-s of ordinary iiuality an* inoiv siiitahle for 
tin* purpjsc* now in view, 'riic Ahort fibres sej)arat 4 *d from 
those of lon;;(*r stajde Iiy R<*r‘*enin^r, prior to the s})innin^ 
pi mess, are also uses! The* crude asbi'stos is put tlirouf'h 
an o)N>ner to hivak uj) tin* fibres, and tlic* iDat<*riai is then 
softemsl with })oiliii(j waii:r, after wliicli it is {fround in a 
mill of exactly similar tyjm t«) those* c*mployerl in ]ni|mt- 
miikin;*. This i-onsists of a lonj'. i'ectan|,odar, wochIcti, stone 
oi inui trou;,di, Hlloci with wat^*r and eontainin^^ a rcrolvin^r 
rollc*?- pnoided with .stc'cl mils, undcnu*ath whicli is arrauf^eil 
.1 massivi* tatken block inlaid witli a row of knives. Tbc* 
/rou^li is diAid(*d into two ]iai*ts by a central luii'tition, ctvcu* 
wliieli tin* asl)e.sto.s tibn*s an* flushed liy tin* waii*r into the 
workiii^^ (*0111 ) Kill tiiciil, when* they are acted on hy tin* roller 
and kiii\es. A liood placed alio ve tin* i-oller pn* vents an}* of 
the iilii'es ln'in^ thrown out of the trouj;li hy c(*ntnruyal 
Tons*. M<‘,inH an* pmvided for settin^^ the roller pni^ressively 
elosei- t<» the knives, so as to reduce tiu* lil)n*s inoin* and 
more. At the same time the iiiedinm — casein, stairli, ^um, 
etc.- ^•Ill]^loye^l to biml the aslx'stos tof^ether, is usually 
addei in the mill. 

The fui*tJiei* Ireatnicnl of the aslM*'‘los pulp is on i)n*cisc‘Jy 
the same lines as in deuiiii^r ^dth pajM*!- pulp for the iiiaim- 
faeture of machine-made pajier. The jmlp is delivered on to 
an cmlless sieve of iiieUllic ^luzi*, which ivccivcs a vibnitory 
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motion t<» tlie ilrainin^ of tlio wiiti'r; after wliieli it 

is jMiBsed between rollei-s To s<iiieeze out inoiv of ilie watci-. 
By moiuis of* an »‘iu 11 (‘sm helt^tlu- i«ilp*is ii(‘xt M to a seeoinl 
pair oF rollei’s, after leaving which it still eont^iins a eonsiih'i*- 
ahh* amount of wAt^i'. It is out up int». Rcpiares, which an- 
placed between zinc plates; and a nunilKT of these alt-er- 
nStiiifir layers an* put iiilu ;i |Kjwerful liy<lrauli<* ])ress, after 
leaviujr which the pulp stpiaivs an* hiLio up in a sleaiu- 
heat(M.l j[‘,haniher, to •ret rid of tin* i-eiiiaiiiin^ inoistui'e. 

AsljostoH iKMird can, of course. Ik* made in varvin;; thick 
nosHCK. Thu ordinary makes an* eom}x)Hed of ti t-o 12 ami 
even more* lay(*ra, placed emu aliovi* another and united hy 
})aHHin;r them hetwoeii rolli-i-s and in the hydraulic press. 
The usual thicknesses are 4, 1, 11, 2, 2t, :h 4 5 to and 

15 millini(itn*s, and the sheet-s an* jr^nerall\ 40 inclws in 
length and l)n*adth. 

The ehemieal com|)OKitioii of the mass \arii*N to an i‘\tra- 
unlinary deffis*e. Mast kinds are fifreatly adulh*rat.isl, e<jn- 
tainin^ not more than 50 |Nir c«*nt. of ashestos. and iiiaLttMi, 
of iiifermr 4uality. It eannf)t he t(H) Nt.r<*ii;;l\ emphasised 
ihii'. till* valiialile pn)]x*rtii*s of the aslM'stos are the more 
ap[iatent in projKirtioii as a lietter (|uality material is used 
and as trickery and adjuncts are shiiniieil 

PaPKI: I^’l.ASKS, K'lV., FOR OlLS ANI» KaTs. 

Vessels of different sliajK's can Ik; manufactured fn»m 
pajier hy iiKlucin^r well-sizuil paiior to pulp A useful |aipei‘ 
For this puriKisi* wiiHists nf alMiiit the followin;* projKii-tioiis . 

tiiia • • lOluri^ 

Strutt . • 10 

Brown I cllulobo W . 

'ITie |>a|>er is impj'e^jiated with a solution of casein, in 
jnler to render it impunueablo and at the same* time to 
make the individual sheets of jiaper stick toirethi*r. 'With 
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tins ohjrct. till* of p.‘i|HT an* ooa!.i*il nn Isitli siili's witli 

ini arnminiiaml solution of eiscin, laiil one on toji of tlio otlwr, 
hthI at oiin* iilamf in ninoMs, tin* pulp bein;; Ntani])n(l, 

by im*ans of a pn*Ns, int-o a i-ray or liasin of tiu* fonn most 
snitablc for tin* piii']KiKi* in \ iow 

Tin* inoulils an* iiiadi' in two lialvrh. In tin* casi* of a, 
tiask.or IkiUIo, for inslani*t*. tin* basin is litb*il at tin* top with 
a 111” for n*ci*ivin;|' tin* stoppi*r. with tin* in*t*k ainl, uinli‘r- 
iH'alb, tin* paH- on wliicli tin* liottli* is ti> stanu. 'nn*-stanip- 
inji mould is ”;i‘iitly \vanin*<l Iw'loh* tin* pajH*r is inwrli'd, so 
that tin* casriii solution sinks nion* dncjily into tin* |M«*t*H. 
and .It tin* sann* linn* tin* aiiMtionia lias a lM‘tti*r (*banc«* of 
i*\a|K)ratinf:. Aftni* a short tinn* tin* ]ia|H*r mass will havi* 
s<*t hard, ami tin* tinislmd half iMitth* ran In* taki*n ont and 
Icn in till* air to dry (‘oiii]}|(*tf*ly 'Hifsi* liahrs an* aftcr- 
wanls thiniu'd down at the i*d”i*s wlmii* tln*y an* to la* 
joiimd, |)n‘ss(*d lotrnthi'r. ri*iiu*nti* 4 l with rasnin <(lni*, and 
iioati*d with a tbiiS’ hm*r of casniii solution insith* and «ait 

\V\S11AI!IJ, DiSAWIKU and WlJFTIXli Pai'F.ii. 

Any conviMiimit sort iif |«i]K'r is treated with a fiN iVmiI- 
in;r of Kiscin, siw or otln*!’ suitabh* inrdinm rontainin;,^ an 
iwimivtiin* of soini* tiin-ly jiuKiTised mineral snbstam-t*, siirh 
as ziiK* white, chalk, linn*, 111*, 'ivy spar, etc., and the reijuisite 
coloiinn^ mattei*. Tt is then briislml over with, or dip|HHl 
in, watM‘r-j,dass containing a small ijiiiuility of ma;>[nesia, and 
lelt in the air for a .short time to dry, at a teiii|N*ratiire ol 
alMiiit 77 F This H(*n)iid i*oatin;( may he r(*])iaced by one 
of diliiti* fornialdeliyde. 

hip(*r treaUid in this way may Is* w’F’itt**!! or draw'ii ii]Kni 
with ]M*ncil, ehalk, niloiiivii crayon, charcoal, transfer ink or 
litho^ra]>hie ink: and tlie marks thus tiiiNliieed may In* 
W'aslnsl oH' a^aiii wdlhout any appreciable alteration of the 
|Ki)M‘r. 
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ra|KT nf this kind |NisHi>.sse.s t.ln‘ a.d\ of »*cn- 
nuiJiy ill UHi‘ for scImm)1s and <Irsi«(iu*rs. In «lniwinj^ jilaiis, 
for instanc***. tli(‘ di“<ifrii ttin lx I'asily and rajiidly rnnovcd 
Hith a damp and a fri'sh drawinii mad<* at oncv on 

tlie Same slnt'U 5>nc*h ]m{K^r fonns an t‘.\(*,elK‘n<. siilistituU* 
for the lu‘avy .slates ii.s<sl in .srliools for writin;' and drawing 
1ej?RoiiH; and is ]iij»liJy ad\isal)h‘ for tliis jairpose, iiiasjnucli 
as it win he made in eolonrs ihal will imt f,iti;»iie the i‘y<;. 

Nevyrlheless, it eannert In- denied that, repeated writinj^ 
and \va.shin^ smai wears mij tin- ]>rot4MiiM‘ (‘oaiin;^, and that 
the sheets w'il I not last \er\ lone, •■s]ierially inid<M' tli^‘ heavy 
Wear to wliieli they a/e suh|eeted in .selmol work. 

Pm’ki! WiiAi’i'Kinxi. i'i»i{ K<M»n, t ktc. 

The customary ]rt*acti(*e of ]iroteetui^ clothes from the 
lavaeesof niotlis and othi*r iii.si‘cts hy iH'sIrewiii” tin* artieles 
W’itli najihthaleiie. camplior, ]iep]xT and so forth when they 
arc laiil away for .-*ome time, is attendiMl with iiiiiiiitoij.s in- 
eunvimienees, espeeially on ai*ei»iini of the euiih'asant smell 
jf the .suhstauccs in ({iiestioii. Them' can Ik- avoideil hy the 
ii.se )f.t)ii|H‘r or lim-n pivjKiivd hy a .sim[>le |»ro(M>.ss in such 
t manner as to |>erman(‘iiMy ivsist in.seet altaeks, and also 
itmospherie intlnene(‘s, so that they may he used in }>ackin^ 
.^)ods destiiUMl lor eon.sienment to a distance. 

The pi-oci'ss itself is jirinei] Killy luised on (.lie well-known 
iisinfc'Ctuut proiiei-ties of formaldehyde, and on its <ia|Kicity 
lor formin^r a waUn'jiroof coating with the aid <)f casein. 

Heiitt*, if p4K‘r and similar inat'rials or linished articles 
iiwulo from same, mch as lia;^, wrapperin;^, and the like, 
:)e soaked in a wifrined .solution of casein, wliicli contains 
in admixtui'e of wax. soap, caoutchouc solution, etc., for 
^vin^ incrcasiMl flexibility, and thost* impre;;nat(sl articles 
30 then di])p‘d in a solutioii of fonnaldchydc, they will Ix;- 

:oiiie covered with a thin film. iSo loii^ as this is mhist, 
10 
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si‘vcral sliiM‘ts of ffto ]>r«‘j)arc<l imijmt, oi' of .sucli imjMir ainl 
linen, win In* faHteneil to make a mure <jr leas thick 

and dense material. Finished '‘ardlK)ard ^kmIs, lM)xe.H, etc., 
win also 1 h‘ eovered in this way with sncli moth iiaper. It 
is also ad\ankf;eous tu fasten wiion wool on t-o papor or 
linen hy means c»f the rormalin-easeiii adhesive or hy sewinij, 
and then impiv^nate the wadiliii^ with formaldehyde. 

If, on the other' hand, ^freater imjiortance is attaelusl to 
the watiTpiiM)f eharaeler of the prejMiralion, this result may 
lx* attained in \arions ways, h>u insUmee hy st<s*])in;j^ the 
])a])er v’ith a solution of purathn in 1ienzr>|, a solution of 
slndlae and lH)ni.\, uleoholie soJntions of resin, or hy coating 
whih viscose , eolluhiw* ti*trac»*lnte'. either in coiijunetion 
with dis.sol\eil eawin oi- aftiT treatment with the latter. 
Fine fabrics may he wab*rpr(s)fed by the same means or 
with th(‘ eonjunetioii of alumina, ahimininm mordants, am- 
immiaeal copper oxide, oil, ete . in any cas<*. however, a 
copious amount of formaldeJiyde must la* used. If the eti'e-ct 
1 h‘ found to ha\e weakened hy lapse of tiiin-, it can la* 
naiewed hy the ap])li«ition of formalin (40 }mt (^-nt. for- 
maldehyde). 

Materials midered in this manner pn)of ;if»aijist ^eiiiis, 
wat('r and insects, an* manifestly appli(*ahl(> to a lar^e num- 
Ir*!’ of pui*{Kises. Amoii^ these may Ik* meiUbmed the storing 
and eon\(*yanec of hxxlstuils, e.s)M'cially in hninid elimates: 
also as wru])|M*rK for auabjinicai and ztsdo^'cal pn>parations, 
corpses and other objects liable i(» d(*com]M)sition. Furthw- 
mon*, they may re]il}ice the more expensive oiled linen wher- 
e\er a li^dit, but ivsisUnt, waterpisKif and cbeaf wrapiK*rin{i 
is nt‘ed(‘d. iSpe<*ial att(*ntiou is wilhsl to the manufactiu’e of 
im])recfnut«*d jMijK*r ba^p*, which would meet with a iv.a(ly 
.sjih* for storing elr)thi*s . also ]Hii'i.folios for ilocuments and 
antiquities, such iis lace, in museums and collections. 
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Paint Removeil 

Of late* fU* pracliiH* of removing liy burriiiij; ik tailing 
eli*HUt*tncI«‘. At till* saini* timi*, tin* caimtic alkali prejur- 
atioiiH Hold for *t Ills purjnisi* aiv* alteodol with iiUTiimuis 
drawhacks, tJu* oi'dinary sidwtarn'C** of lids class ha\iii^ U) 
tx* appliril Hcvrral tinji'K o\ it, owin;' to tlirir ti*inU»iicy to* nm 
down from tin* siuiKith siirfari* of tin* jiaint, so that their 
action is delayed 'fids t.i*ndeii<'y, ImweviT, may Ik* pn*- 
venti*il hy luixinn the alkali with a \ery thin sohill.m of 
casein, in the pii)[Mirtioii, *iay, of 5 paHs of caustie soda, 10 
of w'ati*r and 1 of ctisein solution Tin* can.itic soHa is fb'st 
dissolveil in the water, and the easein solution is added until 
the ])rejwiration is of workable eoiisislency. For use, tin* 
mass is stirred up well, laid on with a brush, and washed oil’, 
alone with *the remains .*1 the ])ainti, in aUmt one to two 
houi's' time. To eiiahle this jireiairaiiori to keep lor some 
coiisi.leralde time, it may receive an adjition of ] |K‘r cent, 
of earholie acid and a few* iliDps of some •‘tliereal oil, lUich us 
t»il of cloves, roHi'iinwy, etc. 

Heiish’s Shoe Pousn 

Sh(M* polish may lie iiunle to ;;ive a f^reatl}' impnived j^loss 
hy the addition of a solution of casein, jirejmrial hy lioiling in 
water with Imtux or soda. At the same tiuie the addition of 
ii*on resinate iiii|Kii‘t« tJie piDperty of staiidiig the leatluT a 
<leop black, instead of moiiely forming a black waiting. 

The iiiHi ri*siiiat(‘ is prejMiii*d hy adding an aqueous solu- 
tion of gi*een \ it’lol (ferrous sulphate) to a resin H(»ip obtained 
hy lK)iliiig r(‘sin^wiih soda. The other ingredients pf the 
jsilish are as usual : ivory black, syixip or dextro.se, fat or oil? 
A hlu(*-hlac-k shei'n may 1 m* imparted to tine p<diHli hy tin* 
addition of a little Pans blue ilissolvcd in water. 

The followiiiL^ is a tvuical nvune for thi*se ix)lishi*s ■ »- 
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CiLboiii . . V . 

V}(jda . 

WaUT . 

Ivory black . 

TJi'Xtnw 

Ciivooil. 

Irou n^HiniiLo , 


il> part^ by weight 
. 0 i»arth, distjolvcd Id 

4^ parts, ami mixed .willi 
. t J,4r» „ 



This slioulil hr rurthcr luixtsl with o [MU’ts of h^rir * 
(yaiiidi^, ilissolvod in L t(i *2 parts of oxalir aciil and o oj 
watc^r, tlio wliolr hriiij^ stiniMl in a suitahli* stirrrr. For 
snliil polishrs, thr proportion of solid inipvdiriits is inpn*as(*d. 

l-ASEI\ .'^IIOE Ckkvm: 

CftHrin r\hihits tlir [iroja rty •■•f furnislim^i with tliick Inr- 
]H‘nt!inr a liandsoiiir, .sliinin;>f compound, siiitahlr for \arioiis 
purjioscN, ^■s|lr(•ially slain [Milisli For tliis piij'|M)se -I piirls 
of galipot iuv iiirltnl, stninrtl a sirvi*. and Iniilrd with 

|«U'ts of watur ami 2 oi canstu* soda lyr (dnisity, .‘i7 l».) 
until a tilin has fonnrd on thr snriarc, wlirnaipoii aiiolhrr 
1 jiart «if llir s<wla l 3 i;and oO to fiO parts of warm waM*ar»‘ 
addl'd: J5 jurts of .schIji crystals an* «lissol\(’<i in the rnpiiih 
and 10 jiarts of ]H)wdcrcd casein are stirred in until «lissol\«s|. 
TJ'is is followed hy 10 juirts of ^iv\ carianiha wax. ami' llie 
whole is Isiiled until lioiiio^'eneoiis. If a riNiled sample he 
found too stiff, a little water is added An aniline dye that 
is fast to alkali may Ijii ustsl for colouring. 


( *ASEi X Pfk )T< hi 11 a I’ll ir Pr, vr i:s. 

With the invention of the silver hroniide dry [ilate, which 
ivmlored outdoor photi^rapliy |sis«ihl<‘, arose the jjeci*ssity 
for replacintf the sn])|Kirt (Urn ekss jilatej hy some luateiial 
whiciif whilst possessiiijr the tij'an.s|Kii‘ency "of ;;lass, is free 
from the ohjectionaljle projierties of fra;j;ility, wi'ifrlit and 
bulk. 

Enileavtuirs liave Ijeen made to oviu-ctoine this dilficulty in 
variouA ways, hut though films oJ celluloid, ]K4N‘r, mica and 
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^IntiiK’ bivc pniiiosod in jilm'oP^iuNK, f'dlnloid alono 
lias bci'ii t.<) hold its cnvii for tbis |)Ui*]»osi*. Ni'vrHho- 
1(!KS, this suf).sl}inc<* jilso lias its ilrforts, In'inj; in iht‘ lirst 
jdarr ]n<;hly inihiiniiiahli*, suhjort to (‘h'rt-rical discliarj'rs 
wliirli spoil thf* ])hoti<»^*aj»hic iina^^i*, li.ihh* to curl in the 
v.irions Iwiths, and finally, ^‘‘l•y dear in coni])anson with 
yasK plates 

The us4‘ of eastdii for the pnijHJM* in i(ii(\slioii a])|H'ars to 
have,sol\c«l the diHieiilt\ «»f lindino a inah‘rial that is free 
from the al)ove-nieiitioni‘ij ineoiiMMiieiici's 

\V(h»i»-('kmk\t lioiiriMi IM LI*. 

'riiis new i-oolin^ pulp has Ih*- ad\imt;ji;»e i»\er tarrol 
]ail]» in hein;; tire- as well .-is water-jinMjf, and ijf not sofleninj;; 
with hfat It mad** «»f eellnlose juilp hoani, painterl over 
wdtli the follow itij^ (‘oni{K>siii(»n . — * 

Sl.iki'd iiini . ... Itk>]tuils. 

CMseiii niHituiii III! urlHiiMlf . . .10 „ 

the lattei hi-iii^ •li.'isolved in water, stirred up to a ]»f«ip with 
till' linn* and ^O'iifliially t-liininsl dow'ii to Mu' coiisisttmcy of 
svrnp KfUir applications am- neiirrally .suilleieiit to jn’odncA* 
a (■.»aliij;i; of the reipiisile thickness. 

'riu! slKS'ts may also Ik* di]))N'd in the eoiiiposition, Die 
latter hidno eorre.spimdin;>l\ thinned down for this jairjawo. 
Tlu‘ WMt«TprrM)f cliaracter is incii^ased. ami a line j»loss im- 
{Mirtisl, hy ti»]ipin^ tin* finished artieh^ with a coiitiii^r of 
shellac and hora.x solution. 

Task or ("vsri.n a\'T> Imhimm.uktiydk. 

The wooden *asks ns«*il for Du* frans]M)rt and storage of 
wdne, Ixs-r «‘fc.,«are liahh* to heroine infested with diiouhl 
fiin;;! and other Uict'Tia when lyinj* eiiijity, and must therc- 
fon* he can‘fully cleanse*!, hefi»re use a;piin, w'ith lioilinff 
water and some disinfectant, such as lime, (ttc., and them 
dri*sl. Kven then, no security I'xists ap;ainst. Dm* wmiJimina- 
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tiun t»f tln‘ liqiiul or at. any rjit|‘ aj^^ainst tlii'ir 

ju*4uiriiij; a (la\our diu* to tin* cask, in tlir (siwi of iHici- 
l)aiT<‘ls, it lias loiiif Im-ii tlu* ^jirartin* (in soini- jiarts of the 
(oiiiin),‘iit) to line tliem Ayitli piteli, Avliieli, 1)()W(‘\ er, is liable 
to eraek anil |m‘C!| off', so that not only i.s the beer contam- 
imted Auth fra^mieiit^i of jateh, but the (Tacks in tin' coating* 
a lion I .an excellent harboiiniie for the rleM'lo|»nicnt df 

bacteria, it is trni‘'tliat sbellai* dissohed in s|iirit lias also 
be(‘n used for \arnisJiin<r iJie interior of tlii'se casks ; but that 
|)rocess in tnrii has drawlsicks A\ldcii preclude its employ - 
ijieiit in ipany cases. 

it is an essi'iitial condition .ol tla* <ro(Ml cask linine that 
the* coatin;; shall adlien* stnnielv to the wisid, and l)e in- 
soluble in any of the Inpiids coniine under consideration It 
iiiust not iinjiart to (-heni any taste or smell, and, linally, 
must form a simMitli coating ivsemhlin;' eiaze, >\ithout any 
tendency to crack or jx-el. 

Su(h a {>r(‘]ianU'r.)n has been made by the rnion Aklien- 
^'escllscliaft fiir ( Hieinische Indust.n'e, of Vienna, in the form 
of a solution of ('asehi .iml formaldeh \ de, wliieb is elaimed to 
l-e an etiieient sulMitut'e for pitcliinj;, piratlinine oi xainlh- 
inj; beer and wine casks. 

According to this jiali'iiltNi jirocc.ss, tlie casks arc lined 
with a small (piaiitity of an ainmoniacal solution of casein 
(^duc and eelaline), cmitainine a little formaldehyde, this 
mixtnii* beiue shaken u]) in the (‘ask for a short time and 
tWui allowed to dmin. Tin* casks are next dried by tin* 
admission of iKuiteil air, and are linally swilkMl out with 
toruialdehyde .solution, in order to rendej- tb(‘ tilni of casein 
|M*rJeetly insojiible. 

Exhaustive ex|K‘riiiients have denmiistrated that the beer 
will kee]), in the casks so trcat(Ml, ipiite os well os in those 
lined with pitch. 

The absolutely staunch (^a.scin (‘oatin^^ jin‘\(‘nts any loss 
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<>r esirlHjjiic* ;K-i<l ; lliu cimi tin;; will imt |Myl otl* csisk 

slrtM's; iiiul wlirii it has sufllTMl hii\ injiirv IVoui 

il^ may Ik* fusiJy vr]Mliv<l wi(l» oasriu sdlutinn. 
Bi'ili;; n)in]>N*t<*ly iiisoluljii*. lln-iv is no jisk nl' the Ikti* 
acijuii'iii;; any HiiMair diu* to tli* alisurplimi uF ('usciii. 

The solution <1!' easi'in and rornialdehydr a<*ts as an anii- 
and the .sann* |)n»|iei*ty is po^st'ssed liy tin* Te.huUiie; 
ooatiii;;, wliieh lu‘Ips ti» ]ivi*Mene noth tlie (*onten 4 s aTid (he 
iiiaterial of tin* eask. 

Tfie easeineoallii;* is insoliihii*. not only in alc'oholie liipiids, 
such as wdni*, lieiT eic . I'lft also in aeids and alkalies llenc(* 
it can also In* iisi'd for c^isks ilestiiu'd for the tr.nisport or 
s|t»ra;;e of li(|ui<ls holoiiMiii;; to iheM last-naiiii*d elassrs 

Tmi: lh{i:i'vn \Tn>\ nr Autists’ ('\vv\s. 

Jjiireo i|nantities <if ea’nas are used l)\ artisis and seene 
|>ainti‘»'s. The material is uiostlx rou;;li linen, more rarely 
jute, and leouij’es lM‘l‘on* Iwin;; used for ]>aintini;' to he 
coat<‘d willi some composition that will conxerl the ron;*li 
surface inu) a smooth one that is adapted to recidve tin* 
piiinL ^riiis o]>orat.ion is terinei] ‘ jirimin;;,'’ ami the ma- 
reird is then knox\n as jiriiiM'd caiixas. • 

The canvas is i-eqiiireil to hi* |H*rfeclly smooth and to 
remain so v.dthout altemtion. (^uivas that would war}) 
and eet “out ol true*' would distort the jmintin;;, and tlms 
cause the latter to lose its artistic x.ilue entin‘ly. Since 
artists' canvas is almost inxariahly sold in condition ready 
for 1)0111;; stretched on a frame and ])aiiiU‘d upon, it is 
ther(*fon* ailvisahle for the iuaki‘r of t.his }>n‘|)iin*il canvas to 
commence* o]i(*rakiotiK by stivtciiin;; it in a similar manner, 
HO that the tension is tin* same in all directions. Thv 
priiniu;; eom)M)Hition is tlum a}i}>lii*d to the surface hy 
simiily paintiii;; it on with a wide hiush. • 

Some makiii'H use foe this |)ur|)()sc a composition t^'oiisist- 
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«)f I'.lwlk and dners, coloiiml hy tin* addition of a 
♦lark Tin* iwp of drim, liow<‘v»*r, cannot la* rccoui- 

ni(‘nd«Hl ; and. indcccl, it. is jirohably owiiiji; to tli<*ir oinploy- 
ni(*T]t tliat HO many ]Kiiiiiiu^ an* found to cnick within a few 
yearK'linie. 

Whi’ii the caiivaH is priineil with a quick-dry iny: vanilsli 
thc'preiKired surface appears to }>«• ]n‘rfi*ctly dry and suital^H*' 
for paintiii^ on at the einl of a few days, since di’iers 
.set liard very ijuickly on t!X|K»sure to the air. This liardin'ss, 
Ijow<*;'er. is inen'Iy .superticial. the under layei-s of tlie eoiu- 
jKwition remainin^f soft for a M-ry ]on«( time and are only 
resin iHed'* very .slowly When this resiniticaticm has reached 
a ct‘rtain st.a;jf«‘ the stratuni of \amish eonti'aets .stron;;ly and 
invari{il)ly cricks. 

The pif^nnents of the paint iii” which aii* lirinly attache*! 
to the j)riniin», are eonstraiiH‘d to follow this eontraction, 
and this ])henonieniai is tirst manifested hy tin di.sap])ear- 
ance of the ;^dnss on the ])icture. Kvaiiiination of such a 
])ictui'.‘ eith a .slif>n» iiia'^nifyin'i-Hl.iss re\eah the piesence 
of innuiiierahh* tine eracks all oxer the .surlace. ami tin* end 
of the p’ctnn* can In* pre<licte«! with ct‘rrainty nann*ly. tjiat 
if W'ill t‘ventually erick l.<iMich an extent as to his-orne (|uile 
indistinct and w<irthle.ss as a w'«u*k of art 

TIu'iv* Is, inore<iver, anotlier \erv [Kitent reason a'^ainst 
the use of varnishes in pr«'p;inn;' artists' canvas, namelt, 
that, many varnishes an* made hy tie* aid of lead prepara- 
tions. It Inis aliva^ly lM‘en n*niarked on sevi ral occ.*isi<nis 
that h*ad prt'paratioiis an* partienlai'lx sns<*cptil)h* to the 
action of siil])liun*t.ttsl hydr(»^en. which thrns them hlaek . 
and consequently |Kiintin^«« on such cariwjses will lH*coiiie 
^larkcr coloured iu e.onr.s<i of time. 

Many artists' wiloiii's in j^jiieral use, such as eailinium 
yellow (.Ifniiie brilliant) and vermilion, an*, how’exer, eoni- 
poumU of suljihur. When such suljthnr (Compounds come 
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ill with a prhiiiiin Iwul, it follows that 

thi*y will iiihIim*^^! an I'litiiv (*haii*j[^‘. ofton in a fow*yiMirs 
turuiii;[r hri)A’h ami i'Mmi (|uil<- hlark* Himuv, ev(‘ii when lui 
artist' «*arrfully avoiils tin* iisi* i»f li*a<l pif^iiu'iits, in t»nh‘r to 
iiuM'fasc tin* life (fi‘ his work, his piVc.miions an* iif no avail 
should In* nnha])]>ily us»* ran v as that has hn-n ]n*iMn*d with 
^•r^oiuposititai containini* load \aniish. 

Kor this rrasoii I In* iisr of rasriii * >r ])riiiiiiil^ oA'rrs a 
srrios of not>«*\\orthy ad^anta;:<*s. and it is rspr<*ially indiratt'd 

wln*n* tin* i isk ol rr.ickin» rcaiirs into ronsidrration A ran- 

I 
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Vv, li- WiTiiiM mill Kiii'iiilrr fiiiil Mimm \miIi lli‘nti-(l Tnuiali- 

vas prr]){iri‘d with r.isriii is nniri- dnrahh* and roinpaniitivoly 
rln‘a]s*r t.han om* prniiril with linsrrd vaiiiish, and only a 
litlh* drariT than whc'n dist<*ni]M'r is nsod in ])riiMin;^. • 

(^asrin soinhh* in alkali or in wati’i* may la* nsrd, tin* lalt»“r 
lKan» prrfrrahir ^*rausr prr|)aivii on a niaiinfartiiriiio scak*. 
Tin* casrin pow'dri» is dissoKrd in tin* followin*; inanin*!*:— - 
Thirty ])arts of r|i*an W'at«*r art* ln*ntt*tl in a |>an tt> alKint* 
I7<r F. and thru iHtui'oil into tin* kimadin^ ami mixing 
iiiacliiin* shown in Fi;^. 11, whirh is tiik*il with ar* amin^fc*- 
nn*nt for ln*ulin«( tin* troujrh. 'Fin* stiri'ri's having hi*t*ii 
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5 ]KirtA ojl raNtjiii |M)W(ler Hit* run In hy 
aud ill tliiN way a niiirnnii Holutioii In o))laiii(‘(l. li will not 

(lc» to iiiM t(K» miicli jMAvdiT at a liinr or to t.hu <‘asoin 
inlo tin* troii'fli fii-st aini tlwn Uir watoi, or a Juin|»y ]wj/ will 
])(M)l)t'iiiMril iiisticad of a thin noIuI ion. The warm ini^ of the 
trouj^lt 1 liroiinlioui the opemtion will |)r(*\i‘nl tlie .solniimi 
thivkeniti;; t^to soon. ^ 

'Hii.s .soliithni is,nr\l ii{)]ilii‘r| «*veidy t-** the suiTare of the 
stretched eainas. When the nmtin;; is ilrv the next ste|» is 
to stj^ply tin* ])rimin;; eoniposiiion- -a mixture of neutral 
wool fat, dissolveil casein aiid tlv* tiiiest levi;^ate<l chalk or 
litlioiione. J)rviu^ oils and di'iers nia\ also Ih- added in 
moih'nite amount. 

The n<‘Utral ^\ooI fat. which exudes i'lom the elands in tin 
skin of tlie sheep, and eonstiluies the i^'t'as*- |N‘rnieatin;i the 
wiK)l is met witlf in a pniitied stale in coinmeree, as' lanolin. 
It dillei's from vi'^etahle and animal fats inasinneh as the (‘on- 
taiued fatty aeiils aie not lomhined a\ itli ;;l\eeiiiic, hnl with 
eholiMc-in and tin* so-ciillnl fan\ aletJioU Tliaiiks to thi'- 
const it III ion tlie fat is hettir able to stainl tin* inflneiice of 
warnith. air and li;^ht than the other fats of animal or \(‘;:et;ihlr 
^^ri'Jin. Jt reiiifiiiis perleetly sound cm -n aftei* ]in»loii;ied ex- 
posure to atmospheiie iiiilueiiees, and unlike the ;^lyeerine tats 
Jt slums no increase of acidity, no r.ineiility. Another consc' 
(juence of the ]»eciiliar eom}H)sition fd' neutral wot)l fat is its 
hi^di resistiuiee to the action of alkalies and caustic alkaliin- 
«/‘arths. so that, under ordinary (xindit ions, it is iinsajHiniliaiile. 
Tlie neutral wool fats are niiscihle with water, and aiv anie t.o 
aUsor1)and penuaueiitly imtaiii u]i to twiet* ^lieir own (|uantity 
of wat^n* -a vahmhle ]iiiojMTty when tin* incorjionitioii oi 
< liU‘^‘ ijuaiitities of water into a laity mixture is in (|uestion. 
As a rule llie neutral wool fat-s aii‘ amonjf the most stalilc 
fats known, and their valiialile qualities cnsiin* tluun a pro- 
jfn’ss^vcly extern til ifT iiidiLstrial future. 
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Till* rlrtHticitv Jiiiil vrsislinji jnujHTtirsgir flu- mix*tiin‘ yf 
cawin ainl neutral W(m»1 Ihi n'lidiT lliis »*ninjM)‘.iiii»ii siMH'ially 
ni1apt(‘d i’nr f:^*«tiin<lin;; ariists eanxas 

Annther eoinjiositioii, suilahli' for j)lu)tnora])liei-h’ Iwick- 
*^n)Uii(lK, is olitjiine/1 l»\ niixinjj; cniu'iil nr »liat<iniaei'niis eartli 
witli raseiii solutinii. In -fliis c.isi- al.‘n tin 'duniliility of tin* 
prfiniiif^ ran 1 k‘ incn'asecl Ii\ s]>vavin^ it xviih a dilide 
solution of forinaldeliyile. 

Fn yie case of (Miixas for otln-r •l•■c•nr.^1l\e purposes, the 
powi*r of resisting the arlion of th*- weather is a ^iroiiii'Mait 
necessity The priniin;* to' this pui]h»s«* may 1 m‘ pn'pansl 
l)y stirrine IS jtarls ^if ehalr .iinl 2 1 ol earlh_\ |n;^nii^ut to a 
]«]) with water. 'I'eii to J1 jiiirls nf easein lhai haxe l#«‘en 
(.naitisl xsith alkali ai-e next slirreil in ainl tin* whole is 
dilutisi with another I(t parts nf water 

For priinihe eanxas out d' «loois tlie lollowin^ nndhod 
is reeoiiinieialed ID ]iarts ol finely pow dried eas»‘in soluhle 
in w.tli'i* are int.iniiil'dy niixeil with Iff |».yts of slaked lime 
and DO of k'Ni^ated eh-ilk ami diluted with water to v orl.ahie 
consisti'iiev 

Sol. inn X INC Mi\n; \i, i )il 

< aseiii and formaldehyde pla_\ aspicial part in the solidi * 
lication of jieM-oleuin ami oilier mineral oils. Th(‘ oil is 
In-ated with dissolved easein or an alkali salt of saiim, 
t‘ fl , sodium caM-ate. Aceoj-ilin^ to Ilidlaii” A I'assmore’s 
J*at.ent. Speeitieation, the lesiiltiiiM coiii]iound is hardened 
with fornnildidiydiN and is limn insohdih* in w'ater; it has 1114 
nmltiiii^-]ioint. hut t.ht‘ petroleum can he leeovered hy dis- 
tillation. The ]»r(^lu(‘t is similar in eiilonr to the petroleum 
used, hut is less tivwts])Hreni. 

rsi;s OK t’ASh:x in I*iiotoi,ii\imix. 

Ill eounectioii with the. employment of e.asein as a medium 
for ])lioliOgi*aphic piirposi*s. Dr. Otto lluss exjiresscs himseli 
in tlie folh»\yu«( tm-yis 
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Wliun W(‘ (‘(itikidtT tli<‘ iiit(‘^riil nliiiructor of tlt(‘ ukmUuii) 
as a‘ fat'tor of MoiisitiMPii Ninita hi pliotojjrapliy ^'iionilly, and 
I'HjM'cially in wlvt*r i-liliriilr iiniitiiiji^-tnit ])a|M'lV, ami Mu; jwi-t 
it ])lavs ill tilt* |»n“u»mr of silver salts of orpiiiic aniMs, as 
well as the i‘\’l.ent U) which il iiillncnccs^’ the jiriiit ami tin- 
cliiiracter of the* jihoto'(i’a|ihic |ii<*tun*. we cannot rejjpinl as 
u?i(‘less any i‘mlcavtinr to attain js‘rf«‘Ction hy the «s»‘* of 
fn‘s)j Mi’nstanees iiieili.i Just as it would Is* ornineoiis 
to r(>st content witli what lias Ihssi already attaims) in this 
suhjoet, and to take ii|» the staml|K>int that the known imsiia 
— alhnnien, ycdaline, oillodioii, ve^iMalilr alhiiinen, alj^ic jellies, 
resin, starch etc— fulfil all r(‘ijuireinenti, and alford sullieieiil 
means for tin' manifestation of tli«' indi\idiiality of the jihoto- 
;rra})!ter in the pnidiietion of artistic elfeets, so also is the 
]»rospeel nrlain that the nieuns of artistic e\pressi(Hi and 
technical a<l\antii^‘s in photo;»ra])hy c-iii he wi'h'Ued hy the 
adoption of new siilistances as uiedi.i 

Anion;; the iMiuieroiis nilioidai iiinor]>hon.s siilistanees 
W'hose vhemie,il ami [iliysicil ]>?’optrlies imlieat*' the proh- 
ai)ilit.y of their application as plioto^rrajihic media, a phu*!' in 
nearly tlii* front rank is oecii]»ied hy casein, ^\llieh.•us al- 
ready formed the suhjeet of invest ieal ion for thU ]nir]Htse 
hy various photo;;ra|iiiie chemists Their e\jM*rimejils lia\t‘ 
remaineil unsuccessful, owin;; to the ditliculty of o\ercominn 
the technical iiiiporfeclioiif' of casi-in strata for pho|o;p-aphic 
pur|)oses t.o an i‘\tent that could make ilieir ad\anta;;es 
nijipareiit. 

So far as these e\pi*riiiienl,s havj- Im'cii made public ami 
ln-ou;>hl. to the writer's kuowleilne, they \\ere ail umlertaki'ii 
witlj Mic olijeet, ninluti'i iinihnidin, (d‘ fiissolxin;; casidu in 
alkalies ami emphiyiii;; this solution, to;;,ri*thi‘r with the re- 
•(uisile ipiaiitity of chhurnh's to ultimately form silver chloride, 
t»» eoat*papiT for .seiisilisiiii; witli silver nitrate. These 
attempts ihei-efon* wen* din^etly allied to the alhninen pro- 
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(THK, tlie m’<iiii‘ous idea fJint cnsfin lu'inj; uii nllm- 

miiioid NubstiiiU’e would IrtOunt* similarly lo allniiiuML 
Tin* wrilei* Tais n-poatiMl and clierk^Ml a iiundxT of thm* 
t‘xjMTi’iients, and toiiinl it iin|M)ssil)]f tci ]Ni|M‘rs of any 

pi'Hcticjil utility l)\* tlic un-tliod in i|Ui‘stion. l*un* caKiiii 
Wiis diasoiviid in ulkalios, willi tin* aid ol* wariiitli 1k)11i caustic 
iiTkftlics (|K)tasli, soila ami aniiiionia and c.irlmnatcs (sodiuni 
carbonaU* and bicarlKnmtn iM-ino UM‘d. the casefli bViii;!; 
stirred up with wabT ami hi-nii^ht into solution by adding 
the dissolved alkalies. In smiie crises the resulliim solutions 

I ^ 

wen* treateil with (*0111111011 <all or aminoniuin chlorid** and 
Altered, so that uniro**ni »lossy layers couM Im* obtained on 
jKipers, either ]>lain or surfaei*i| with baryta Klexihility was 
readily obtainable by the a>lditioii nf ;i|yeenne t.«» the cjisein 
solution. The ilrini |)a]»ers were then siaisitisn] in the usual 
way. Ixitfi in neutral silxer baths and in those containing 
citrie acid. .Vexcrtheless althou}:h the comlitbms were 
\aried in niiinerous w'ay.s, and the pajM-i's r^seiiib 1 (*d albuiniii 
papers in many respects, the liliu softM-ned, •■ither occasion- 
ally ill tin* toiiiii;' hath or iinariahly in lixinn nr washiiif^. 
fpi'l ’lissome cases came oH* altogether. llwai;^h this eould 
he ]>n venteil by nsin^ an alum hatli lH‘l‘iin ii\in;i Some- 
what lM‘tter n*snlts wen* obtained by usiii;,' casein Milutioiis 
hanlt-iied wdt.h Ibnnaldehyde inasmuch as the jiapers then 
eould 1 m‘ toiieil, fixeil and washed. The jiaiiei-s had the same 
l>[»ineral character as alhunieii ])ap'*r, without any advaiita«;e«s 
oyer the latter. When seiisiliseil, e\en in an acid Imth, tlieir 
k(s*[>inj; properties wen* vi*ry |K»or, which, indeed, is not sur- 
prising; ill view of ffu* presence of the f« fimaldehyde rcslucinj; 
a^ent. Further at 4 (iiii])ts in the same dir(‘cti()ii w^ere a^^ui- 
■lono <1 as hop ‘less , and those made witii a vit*Av to usiiij; 
casein in the ])re] Miration of emiilsiuns pmvt'd eipially uii- 
Huccessful, siher caseate. lieine invariahly tlimwn down in 
lar^* iitikes, impossible to tlivide sulli(‘iently tine by mee^ian- 
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ical ihniiis. Tlww* cxiKTiun-nts w«‘n* alw) j^vcn up; and 
alUion^li it Is nut aHHortiKi tiiat tlii' uh(' of alkaliiio Hulutioiis 
of casein ui one or flther *)f these ilij-ectioiiH is an iiiiixw- 
sil)le matti‘i*, it would hifiu that some tirhnical devit-e of a 
very ditil'ront eharaetiT to the usiial in'ethuds of working;- 
Avill have to in* 'ado|)ted t.<i eiisim' sueiMiss; at imy rat-e, tlie 
writer (l(M's not at pivsent iliink it likely tliat a noi^nil 
practical' method v»ill In* diheovere«L 

An explanation of the peculiar heliaviour n'conhnl al)Ove 
is tirt'orded hy the ehemieal nnuluet of easeiji. The sul)> 
sLane<‘ may Is* re^jj-dtsl lK>th a'< a liasie and a dihasie acid, 
since it is insoluhli* in water, alcohol, etlier, aeetoin* and other 
kjiown solvents, wliilst it fiiniislies salts Isdli with metals 
and acids Tin* alkali easeates an* leadily solnhle in wat(*r, 
W'hilst the com|#ouin[.s with the ln*a\y metiils, such us imii, 
eopiK*r, silver. «*te., an* thnm’n down as insolnhle. a?lioj*ph(jiiR, 
docciileiit pre(‘]pitat4‘.s from tin* .solnlj(»ns (»f the alkali salts. 

The dihasicity of cas<*in is reM-aled hy tin- fact that it 
dissolves to an acid Holnlion whi'it stirred up with wat(‘r 
and eaivfully tmited with a dissohed alkali, whilst, after 
neutrality is reached, a fnrthi-r ijn.mtity fif alkali a*ini In* 
addisl lM‘fon‘ the siuin* apjM'ai**' in excess, tliat is to say 
hefon* tin* appearance of an alkaline reaction can U* detecU'd. 

The alkali eas(*ate will therel'ore act as a <lil)iisic salt in 
prcsojice of silver iiitrati*, normally with the formation of 
silver cjiseate {pr(*Miuiahly conhiinin;; two atoms of silver) 
and alkali nitrate, and this W'ill invariahly omir, no matter 
in what manner the caN<*in and alkali an* h]'on;'ht into 
solution. Silver casi*ati*, howe\or, is hy*faj' iiifenor in sta- 
i)ili,ty hi siher alhiiiiiiiiate, iiiasinnch the sil\i‘r (vksi'ak* 
ima;;;i* is suiiil>l(‘ in hy]Hj. 

(Jn tin* othi*r hand, casein dissohes in dilnh* achls, from 
w'hich H<ilnlion it ean U* re{ireeipit>iited hy neutralisation 
with alkali, without ilecom])ositi(*n Tlie sdiiie pryeiiiitate 
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is hy tl»(' UKI* (if ii iiuinIjA' of nioUllu*. sfilis, 

such tks ulkali chlori<l(is, alkali siilj>liiiti*s, alkali nitraCoh, a 
mimbor of wilfs of the li(*fivy metals, Ac. . mikI this peculiarity 
seem ‘il to the writer io jiIUt a j)ros}H‘ct of success in usiiij; 
casi*iu as a iiit'diuiri for photoi'raphic |s‘llicles. 

The success foresliatlnwed was (‘>eiitually |■ealise^l in the 
Itfllowiijj; maniii‘1 Wlieii casein is .stirnsi up with waVer 
and dissolved in a weak solution of acid, e.r/., cilrlc acsl, liy 
L^entle .heat, it hirnis a clear, gelatinous mass, which sets 1.0 a 
jelly on coolin;;. IMiysicallj , it hehaves exactly lik<‘ ;;eUline. 
and there is lurt the h-as, ditliculty in coating ]iaj)er nni- 
I’ormly witli the vvariudl solution 'riie coaling sets im- 
nieiliatcly and fornih a flossy stratum, wliicli, how'ever is 
still slij^htly soluble in water. To niakr* it insoliilile in water 
and weak acids, it is treatiHl hy lloa^Jnj* or imincrsine the 
in a solution of ciunition salt or ammonium chloiidu, 
etc., and this ti'catment does not ilc])rivi‘ llic .stratum of iU 
pcrm(ial>ilit,> to aitucous solutions. At ^hc same time, tlie 
use. of a chloride in tJiis operation imjairt^ to the stiiitum 
the ehlon'de necessary for the Kiil»^e.«pient formation of silver 
chi lide, witlaait eliniinatin» the citric acid. It is easy, bj 
suit•abl,^ luiNiilyin^ tlie concent rat ion of tin* chloiidt* solu- 
tion h> incorjjoraie any desinsl <juantity of chloi-ide in the 
stratum , and siin-e. as alnsad^' iiiciitioned, tlie original 
ipiantity of eiti-ie aeitl is left miairected, oi* (Uily washed 
out to a \ery slififht extent 1.3' the chloride solution, ii is 
.|M)ssihle in this wa,v to adjust the rc1ati\e })ro]iortioiis t^f 
eliloride and citric acid b» any dt'sired cx'ieiii 'Phe jiaiM'r 
prepared in thisVay will, of coiii-se, kee]) for any length of 
time w'hen ilr\'. ^Sensitisin'* is efh'cli'd, the same way i^s for 
anmiiiiuise<i iMi}s‘r, in a inmtral or faintly acid silver liath .* 
hut the proci'sses iiivuUed in tin* opemtion are evidt‘iitl\' of 
a vciy dilleii'iii chni-acter to those occurring; in tlie case of 
.‘i]})Uii|jnised iiaper, or such as lias Ik*!*!! iircuaivd wttli an 
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all'nliiu^ Nohitioii uf" nixciii. It not. isccui pi-oluililt* tluit 
iiiHoluhli*, Fivr (will iind silver Jiitrat.(‘ react- with loniiation 
of siher wiseafe and ii«rie aeid; and iKJtli tlie neliavionr of 
t]i(‘ tinislied ])ii|)(T and the nwilts of w(‘t l-ests s|H*ak a^ifainst 
tli(‘ o(*(!UiTeuc(‘ of this iN'aetioii. The r(‘aelioii is more pnih- 
ahly r-oiitiiied to tht'siKer nilnite, tla* chlonde and tlie citric 
acid alone, silver chloride and citrate hein^ formed in the 
CJLSi-in slriitum, \\h^*)i ilself remains chemically umiltei’ed. 
The whoh‘ iMdiavionrof the stintiim favoiiiN this .issuiii])! ion. 
which is \erv ditlicult to jinoe ch«*mically, lioth the ca'^ein 
and sllvei’ caseate hein;:: iti'iolnhh, for whilst the stratum 
olitained hy means of casein, alkali a.Mil siUer nitrate Is 
solnhi(‘ when the jirliil comes to he iivt'd in ]iy|N>. etc., that 
olitaineil in the manner jiist desciihed remains perfeetly 
intact and toueh The tv|iieal jaii’ple-hi'OM n eohuii of siher 
caM-ate eiaild not la- 'leiirti-d an\\\hei-e, the jninl havin«; 
the same hhiish or mldish ptirple tone as the jjfelatiiio- 
chloride or eollodio elilorhie jKipers At the same lime, the 
cliara^'ter of the |innts inun- nearh resemhied that ol 
eeluline ]ia]M>i> than alhiiminised ]).i]iers. Alkali easoates 
and till- walet-soliihle e;*;; alhtimen of aHmininised pajwrion 
the otiier hand, reiu't on silvtT nitrate to form siher al 
liumiimte and siher easeati- r«s|sM'ti\el\ (An analo;4;ous 
reaction may he ncnlioned in the hchavioin of citric acid 
and siher nitrate, inasmiieh as alkali dirate and sihir 
nitrate lnrnis}i silver eitrat<‘ in almost ijiianiitatixe amount, 
wheivas noiH' is fornieii in tlie ease of the free citric acid 
and silver nitmte.) 

In this nianiK'i* the utilisation oi (ust in as a me<Iium for 
phoh seraphic iHjllichfs m,*iy lie claimed to l.axe heiui acjcom- 
])lislj<‘d, inasmuch as a sU'atum of free casein is ohtaiued 
whifih (‘iicloses the iiiia^'-foriiiin^ suhstances silver cldoride 
and silviT c.itrat(‘. Tin* iisu of tin's un'thod should (^‘rtainl}' 
not bi rcjstrichtl to tin* |»re|ifU’ation of chloride jin'ntinjr-out 
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jMipfi's, Iral will pnjlKilily liinl appliratioif in iiunM'r«ni.s othn- 
ways. 

Tly iisin^ itHlIdcs t*!is<*in it slioulil Im' [»os- 

.siUi‘ In oLtaiii, hy sensitising in un un<l hath, siKor i(iili<le 
|»(‘lHch‘s suitrtl)K‘ for physical ilc\t*l<>])im‘ni , whilst the use of 
hroinidcs wouM furnish wiver In-oinnh ]M*llich‘s. 

• (^'isein stirnsl up in water can Im* ilissnlveil in anjk weak 
aciil ])y eeiitle heat, i*uinishin<* a li\ alii.i , ;;elatinoUs solution. 
This sphitioii poure^l o\er a elass plate, eelluloijl iilni. ]).ipei- 
or tin; like, while waini. will sia mi ciMiline and dry with a 
hrilliant ^loss. The driei lilin, which isstdl slightly sol'ihle 
in water, may he tloiited or innnci'sed in a soinlion of an\ 
metallic haloid, and tln'ivliy remlered insoliihle. a siitlicient 
(pianiity of the haloid salt for the foiniation of tin* siKer 
haloid heiiijf incoi}Kii-ate»l in tin* caseiij stratum at the same 
lime f^hlorides, hrmni<h*s fOid iiHlides, or mixtures ol same 
can he used in this way 'I’ln* iM‘sulline stratum is as tou^^h 
as h‘iitlier, whilst pemieahle to litpiids, ami it. can Is* rendered 
as Ilexihle iis desin'il hy adiliiie »fl\c<‘rnie. It. may Im* sensi- 
tised hy a JieuMal or faintly acMil solution of sil\ei nitrate, 
iiia'iTUich as this latter reacts on the metallic haloid in the 
stratum, ti» h-rni the (*ori-«*s]M*ndini; sil\er haloid Accin-'line 
as the casein h.is hwii fixed with chlorides or hj-omides, the 
]>rmhiet will k* <*il!iera faintly sensiti^ e chloride print in” -out 
cufloin stratum ora hi^jfhly si*iisili\j* hroinide stialnm suiiahle 
for dexelopincnt. The iueiho.l W'hich is speciall\ adapl«*d 
^tor printin^j-oui pajii'rs, is i»ali:nted. These j»a]leI^, which 
may Ijc ail\anme;eously prc|>an;il hy the aid of lairyta. exliihii 
several vahiahh* properties, which till a loiiir-felt want, in 
])ra<;tice. 

They print fairly quickly, in af«neiilile tones, ami are' 
easily toned in a sulpluK-yaiiide hath, which j(i\es warm, pure 
tones, free from double toiiiiifC. Neutral coruhiued toiiin;: 
anil ii^iu*: hatlis can also be usiil. Even in warm wat<*r 
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tho Htrdtuiii and Iratlicry, without Kofti'nin^, 

anil if is pi‘rF<'ctl\' sn tliat tho ])riiitH do not curl in 

t)i(‘ bith. Tlic fiiiislicd' prints will I'csist uiocnanical influ- 
enctw (scratching, nihhiii^, scourinfj, etc.) in a rcnmrkahic 
(h'f^uvi^'and their st^iisitix (Micas to li^ht is 'thorouirhly {ifOfwl. 
The prints show ‘soft, delicate j^radation. soinewliat softer 
and with liner deiinition than allaiiiKMi ]>rints without (‘.\> 
liiliitiii;r tin* h>lrdnes^' of ^elatini' or celloidin emulsion papt'rh, 
HiMjce tlie casein ]KijM*rs coinhine in themselves the pictorial 
fMiftufss and the ilexihility of the alhunien jwipiM's, with the 
]HM'niaii<MiC(‘ and impi-oveil detiniti-iii, t^ij^ether with the e\- 
teiisiv(* ran;;e (if tonin;r lueihoils «*njo\vd by the celloidin 
and «relatiiie eniulslon laipers. witliont the tiMiderness and 
suHceptihiliti to t(Mii|HM'aliire of tlie latter, lK)th in the wet 
and I by slate 

Even if jKipers prejiareil in this inaiiiier cannot he intro- 
duced into practice, the observations at any rate 

indic.at(‘ the way in which the most readily axailuhle alhii- 
ininoill, r.iH(*in, mil Im* iitiliscl as a me«liuiu for phot((^;ra[»hic 
purposes. 

t\\SKtX OlNTAlE.Vr. ' ‘ 

To pnj|«ire a drying ointiiKMit, pure, dry, piiKerised casi-in 
is dissolveil in a mixture of e(|ual parts of ililute ammonia 
and ^jflyceriii". AfbM* h(*atiri;f the solution until the ammoida 
has been expelled, lh(‘ soiiition may la* mixed with fabs to 
foirm an emulsion, wliich, wlien a])pli(‘d as an ointment to 
tin* skin, soon diies to an elaslic. e(ailiii;j layer 

('LAltimVC niA'E WITH (JAspiN. 

Accordin'^ to Hewitt (New Vf»rk). ^^liie can la* clarifii*d 
hy an addition of casein, which is aft(*i'wanls tin-own down 
Ijy neiitralis;iti()n (and warmth if necessary i, leaving the ^lue 
perfectly clear, I'l-ee from fat colourless and iiKaloroUH. 
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Casein in Soapmakim:. 


1(>3 


TIu* with wliicli is nlhToil for use in 

floapmiikiiijr luis ilrnwii tho athuition of intiu‘CsUMl ])urties to 
the matter, aisl h*<I to exhaustive •i*x]s riin«‘iits in tinier t«< 
<1e,termine whether it is p*ally siiitahl'* for tiiis jiuriiose. 

* Tii Austria tlio use (tf casein in soapiiinkiii^ is la-ote/ttsl 
by Lettfii'S Patent. The pro«*HS is .1 «leV‘ilo]«iient ftf tlf«‘ 
kiiowii milk soa|)s; .ind. just as an addition of cows’ uiilk 
is considered to he an impnneiiieiil in these soai>s, s-* also, 
to stmie extent, is the ust i>f casein in toih*t. soa{)s, since il 
cannot Ik* rcfijardeil 41H men'Iy an adjunct tlesi;;iMM| (1) load iir 
cheaiKjn the pn)duct, exc<*pt, perhaps, in a very resti'ictt‘d 
decree. On tlie other hand, it has lH‘t*n provt'd that toilet 
soaps containin^^ c^iscin ha\e Isdiaved heiu*?* than those with- 
out such addition, and that the added casein acts Is'iieticially 
on the ]Mii*fuines usc»l h\ reiiderin^r them more pronounced 
and iixiii”; them to a certiiin extent. Moivo\er, alhuminoid 
washes have a lM*iu*Ucial ellect on the skin, so tha*. the use 
of casein seems comiiu‘iidu)>le. 

(^a.sein lM‘in«i; insohihle in wuUt, it must he first javpared 
by eomhiniii;^ it witli alkalii*s like l)ora\, eah'ined scsla, s(Mliijfn 
liicarhonate or caustic .sinla. 

From the practice of working uj) cows’ milk into toilet 
soap to till* use of ciwein for the same purpose is hut a step. 

Jn ])la<*(!s where ample siijiplies of moist easeiii are avail- 
able, to the soiiirtiiaker, the motIwMl of workin^r is fairly simpli*. 
The*casi*iii is j)lfwed in a pan fittnl nitli stiirers, and dissolved 
in one of the al^)resnhl alkali (smiiMumds, with wiistiint stir- 
rin{(, tin* solutiouheiiin; adihsl to the linislied wMip. ^ 

To hriiiff eommeivial dry easi‘in iiiUi sniU>>h* conditioh 
for the saim* purpose il must Ij<* mi\e«l with water coutainiiijr 
the rwiuisitp alkali in solution. Cnm’m will allMorh lar^n. 
<iuantitfes of water, am* it is on this pi-()iM‘i*ty that its, use as 



>1 ot' eh(‘ii)H‘i«iii» soiip is liaMMi. TJiis a])pli<‘S iiioiv to 

(Mir«l !<i)jvj)s than l-o rHjM'cialJy wlii'ii tin* Soliiioiizor 

jiiouldii)^ niacliiiu* or tin* lCluiii]i]i moling jam \h used. In 
tin* t'asi* ol’ toilet .s<»fii)s, />., si(K*k sojijw Toi* iiiilliMl soaj), 
Mich a' lar^‘ jirojiortion of tin* nmisturr ^■^aJ)oraU*^ in 4hc 
dryiii;i aJ^|>aralu^ Uiat- tiic calcnlaii‘i| resultK aii* ]t*fliiceil to 
ahoat onr-lhird, though this is Mill woi’fhy of note in \ii“.v 
of Ihi* otln-i' ad\an!a''i“' |in‘si‘Jit.«*tl 1>\ tin* use ol casein. 

.\s alicady M-iUed, the easeiii is intiinateK mixed with the 
a(}ne(j!]s solution ol alkali. The ivMiltin^, soiin'wliat sticky 
mass. ljow'e\er, iinisl not liaM* an. alkaline n‘aetioii towards 
phi'iiolpluhalein. thoii^^h, iiexertheless, all jhe easem nmst 1 h> 
ill Nolutiim. K\en diiriiiMf this sta^^e of the o|N‘ration a stnin^ 
smell of ainiiionia will he noticeahle and this inereases when 
tin- mass is introdiiei'd into tin* hot s«»jij» At the sjiine time 
the Idieralion of eailKinie arid is stimulati**! hy tin* h(*at. and 
care must he taken th.it tin'soa]) does not rise and run oxer 
the toji of the ]Kin 

Awither .id\anta;:ie iif casein soa]»s is their ^jreater lather- 
in;' power, whieli is {N*enliarlx ilesir-ahh* in the »sisi* oi shavin;; 
soa|»s 

‘ Kn* these i‘«*aM»ns Aiitonx !i*e«)iiimi‘iids all soii|i-makei*s to 
oixi* csisein .1 trial, as it w'ill janhahlx prove useful to nianx 
('\SKI\-Al.lJfMosK Sox I* 

This soap is jii'epared from talloxv and olix(‘oil h\ saponi- 
lication with a iiiixtun* of caustic soiia and caustic jKitash. 
Alter saltin;,j-ont wjtli jHitassiuin chloridi*, a pn*|»aration of 
casein and aIhumoM* is iiicor|)ora1efl xxith tin* soap, which is 
then su|H*rfatted t«j the e\t«*nt »d* f |M'r cent. 'I'liis soaj) may 
tie UN^d in jilace of casein ointment. 

(’XSKIV IN SlTKirrs, I’lUH'KS. KTi'. 

(.JaM'iiij may 1 m* ohtaineii in jM*rfeclly liomonjeneoiis sheets, 
blocks, etc., characterised hy solidity. Hexihility and el/isticity, 
in the followine niaiiiier: — 
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Cmslu.] ca.^ ill is Htirit*i| ii|i w»*ll wiWi watrr ho as 1 m‘ 
tliornu^^hly |a‘’-mt‘atc«l thi'ivwitli ajai ti> ronu a tliin jwip. 
Th«* HiirpliLs is tliiMi ilraiiusl iftl*. thr ]n*«Hlu(.*t ilrird aial 

uIIowhI t,() sliriiilv. 

EiiKiMiAUtrr \xi) Mir.Hwir.s Siu.ira.K Casi i\. 

A |H*rf(*(*l.ly snliihlr. fat-fn-r ran Iw nUiaiiird* by 

criilrirn^iiliKlii^ skim milk at aUait to ll-'f *K , tr(‘atin^ 
ii witli niUKtir pnljisli or s«Mla, ]>as.sin^ it tlirnu;fli llir ••••])a- 
rator a;^ain until no mnrr fat is rliminntrd, .ind tbrn ]n'r(‘ipi- 
tatin;; tlir rasf'in by mrafis of an arid, c.ff. dilute siil])bnrir 
arid, or iMdiri* stiU, by an ^'leid rorininr .soluble (inii' .stilts, 
such us elliylsulpliiirif ariil, lartir aH'l or awiic arid. Tin* 
pr(‘ri])itatt‘ is waslird and dissolxrit in a solution of alkali. 
The tuitire pnH'rss Is l.lirii ri‘})i*atrd ^rvrral times over, the 
rasein Ihsiii^ tinally liissolvrn in ammonia, treatinl with In'ii/uk' 
or cldorororin t<» extract fat and then tilb'iiMl tlirouj^h dia- 
lomaceous earth or thr like The ii‘siilt.iiiu solution may 
Im' usimI fii*r Hv or tn'ated with an ariil t^ throw ^lown the 
CtlsiMTI. 


W VTKUIMMMH (\\sF.IX. 

When *1 ( nnt 5 jsT cent, solution of siNlium ctiseate is 
mixed with rormahlehydr no eo.i^|[ulation orx'Ui’s, tlie solution 
roinainiiie clear and lliiid for a lon^ time If this solution 
1>(* ]K»unMl out on a sheet of :»lass, zinc, pa]»er, etc., nr left t(» 

drv, an insoluble tilm of casein is obtiiined. 

• • 

Another way is to ])n'|»ire a .solution rontaininji about 
KKI ]Mirts of casein and 11 |»u*ts of raustic soda in 1,0(K) of 
water, to xvliich 15 jairts of a 40 pei- cent, solution of ffcU’mal- 
dehyile are then adfled. This mixture, which remains jier- 
fectly clear, is next poured out on a slicsd. of ^lass, zinc or 
l«]K*r and exaiKiratefl or dried. In onler to jiniduci* a wab'i- 
pjXM)f,tiIm rnuii ainmoniuin caseate, a solution is pfejiared 
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coiitainiii^ iilMiiit J()f> of msciii, auil 10 of a 10 ^)er cent. 
s(»liitioii of aninionia, in 2,0(K) |Kirt^ Aknit ^*10 {loi'ts of a 
40 ]ior cent, solution ifS forvial(iehy<lo are aifiliM, and the 
casein is dricsl as atatfsl alNive. 

This wah‘rj)nKd casein may lx- UM-d in various industi-fes, 
for instaius', ]ihot(>^'Hi»liy, ]m]aTUiakinf' and tin* ])re])jinition 
of sui^dcal Iwndajres 
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(•■\SKTN COVPtJl'Nrl?;. 

]\ YU‘\\ of Uu‘ jii)])li(*ali()n of wu-viiii it 

not Kurprisiii;^ that. iuan,j aitmpts have Inhjii iiia<lc t.o ohtaiii 
coiii|Haiii(ls ol tlli^b Mil»stiiiu‘o with dH'iuiral for a 

varifty »'f purjHHos. In aihiition lo thosr aln*a<ly 
ui’(‘ a iiiimlMT of olliri-H. whi(*h, witli tln‘ii’ inoih* of 

]avjvj ration, an* «ii\rn 1h*Iow. 

To |)n*piin‘ coiniMiiunl- of rasoin \\ ith tlir two snh- 

st 4 UiU(‘s an* intimately mixed and warmed 'Fhe n*HuItin^ 
]>nMiurtH are used in inediciue ((lerinan ]«itent 7M, 1*2(1). 

Di. Jiernst<*in pn*|«ires (dhiniime and /w'p/om' J'nan milk 
(*jis(‘in hy ))a(‘t4*rial a^uney. 

{*?olid comixainds, Htjlul»le in wat^T, an* olitainnl fnmi 
ca.tein with hytlrol»nimu* and hydriotlie arids of medium 
streiijitli hy slirrin'* tlie t.o”ether; or Iiy di.ssoUinj; 

tin* raw ‘in in the diluU* or roiirent rated ariil '(h*rman |)atent 
124,2.‘{2 1!K)0), and ]»n*ripitatin}f the n*sultinjr raMein rom- 
]M»iind. In theraiM'iitir \ahn* tliene naupounds come lM‘h\e«*n 
tin* uietallie hroiuid<‘s or halidi^ and the roiTrs|Mmdinj^ [I'ei* 
acids. 

Aeninlin;; d. dust's Ameriraii patent of 4th Felmiary, 
inO'i. a casein •pIutHphati* ran )m* pn-piiivd liy ailding t.o an 
aqueous solution of ]>h<iS]jhorir arid a ]»oi-tion of the ueressary 
quantity of ras(‘in, lu‘atiii*' the mixtuiv and nmrentratinjr ’»*' 
to svrup. Tlic remainder of the casein is tlien added an<l 
well Aixeil with the mass, which is tinally 'Irii**!. 





UiS 

A wfiiichufh foo(^ is ])y tlio pn)c<*HH of tin* 

riii‘iirKU‘)i(‘ Kfllnik Kl)(‘nniiia, in \Aliidi a solution of oiisoin 
in \»*i-y wnfik ])]nw|i}ioi*i(* aeui is pnripitrttKMl k\» a priinarv 
|>}H»H|))iat4‘, tin* |>n‘ci]»itfit4* lM*in«^ fimn tin* nxniss of 

aciil l)y*\vashiii;; wifli a soliitioii of tlir siiiiu* pliospliato. 

Willi Hdlivfflah't wisoin forms solplilr iH>m|K)un(ls, wliicli 
^liovid Knd ill! ii]i]ili(‘atioii in iluTniM'utics hy n'lison of tin* ' 
I'radim*.^ wr'th wliirli tl)t*y aii' ahsorliiMl and tlioir insi^fiiitimiit 
in ilation of tin* imicous mouibraiM* of I hr stornarh 

To^ jii'riKtn* walrr-sohihh* coiii[Hiiinds of rasriii wilh 
thr Jalt^T- in alroholiv* or titlirr Milntioii - -aiv 
.iliowrd if arl on dry or moist arid-fn'c rasidn. 

Ai'cordino lo Knoll A < 'o's juitmt, n)iii|iouiids tjf rasrin 
with' an or;;anU‘ acid contiiinin;: ]»ln>s|ilioru> ami iiitronrn 
an- ohtaincd l»y di^rstinj; casoin with jm'iimii uhloridr, neu- 
tralising tin* nitrate W'^h .soiliuni carhonate ami* tn*atin^ if 
with iron-aiiiinom'um ahmi thi heat in;4, the iniii eoin|Miund 
of easeii- acid sejwrates out. This iron salt issolulilein the 
infest iii'al hiiees. 

Soliihle e<i 7 n]Hininls of easein witli hilmnii sails form lie* 
suhject. of a juit^-nt hy Wendt, of Si^jIIIm'i*;; ^ , 

• To jirejKire eom]H)iinds of casi'in with heaxy iiietaK. 
such as /efre'//*//. ami iniii, ,siilnti<»ns of iieiitnil alkali 

caseales are treate«l with sills of men*nry or silver, ami pn*- 
eipitated w’ilh aleohol or (joneeiitrafi'd ia rarnu Aeemdinef 
to an adilitJon.il }atteiit of the t’heinisehe Kahrik Tfeisee, 
Aiu^shni*;^ the alhunieii eom|M*i}iid ur.iy ats<i he susjM'iideil in 
aleohol or acettme ami Imiled with ai|m*ous or aleoholie 
solutions of tile hea\ y-met,il salts The n»*reui'y-, silxer-. 
and iron-eom^KHtnds thus obtained jsissess pro)HU‘ties w'hieh 
syeiii !o 11‘iider them usi'fiil, ImiIIi • h'ehiiieally ami iiiedi- 
eiiially. 

Aiiiou^f»the slhvr MMiipoiimls of e.as<‘iii Kohmanii and 
Hii’schsteiu lla^^‘ diseovj-n'd a silxer easeati*, wdiieh* tln'v 
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tmii “ ftr^nituinr»i.srin ” Tliis is nl>lf *ii» tijriii Niits 
coiitiiiiis Hilvor in (‘oiiiliinalion. not as an ion. 

Coinpouiftlft of ainl^ csis^mii an- |irr|ianM| in lln* 

Sana* way as tlmsi- dl* tin* ]n‘a^y iin*tals, ainl likt* tln-iii an* 
ii.s(*d Tn«*»licinally. * 

Alkali salts anil thv futlassnim salt ol* nisrin,an- niiiainnl 
^ai^ilry pdwili*!^ l>y <*nnn*iitratiiio. at mrnn, snlutionb ol' (*aM'‘in 
in niiislit* alkalies, alkali (‘arhnnali s, SMilimn ]iliiis|>)ia*te nr iiolk 
of lini^'. Acconlin^ to Inirays patent a soli*l sil\er-easein 
<.*(iinp(aini1 of this kind wliieli lines not furiiisli an\ pm‘i])i- 
tat4‘ wlu'ii its ai|iieiius solitinii is treated with alhiiiiien i»r 
salt, is iihtained l)\. inixiiiy; a snhiiion ol sl!\ei intrate nr 
othei siilt Ilf sihi‘r with a neutral snhitinii uf an alkali 
mseate, and exapnraline the inixtiire in drx ness ta raran. 

The (asein ('luiipany of Aiiii*riea I .S patent TIT.IlNfil 
jirejiares a easein enni|Niw:,il that hiriiis a thin snhitioii 
with a relali\el\ small (piaiitity of watei 'I’liis is etleet(*d 
hy ill! iir|M»ratinii[ oxalates w'itli easein, /y/. in the pni|ior- 
tion of 2 jiarts of '.lotassiuin oxalate and lo of |R)w*len‘d 
liora.x to HMt of dr\ rasein, the whole helJl^ thoroiiMhly 

inL\^*i|j 

A fnrllier ]iatent relati*s to Llie ja-oihietion of anthsifd 
rUSf'ifi hy dissoKin^ an oxidisin;' a^ent in fiUait its own 
W’eij^ht of w'ater and then rajiidly stirring in the easein in 
ensure intimate mixture Amuionium |)i‘rsul]»hate is the 
nxidisiiie a;;ent jireferahly iisnl. 

An i.nsttlahlf va^-viu i‘^nnfhnttul is pre]>:n'ed, aceordin;; tw 
15. Dunham’s |)alent hy mixing about l.*i parts of U»ra\ and 
S5 of eouniieieifl easein. dissnUine this in 4(M) ]»arts of 
wxitiT, treating tlw* .solulicm w'ith ahout lo |Kirts of l;exa- 
nH*thylem*-tetrauiine and le.ixiii;; the linuid to evaporate, the 
dry produet In'ini* then i*\|»osed to heat and moisture The 
]»re]mralion is suitahh* for re]>laeine eoef alhmnen. 

KalJo*A Do. tHieliri.il) haxe ]»atented a pmeess for piv- 
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Aerohhi with stjirdi. drxtnu, friiius, or 
])i-otcids. r,f/., casriu For jmrjKwrs. 

Cawin arts as a w,*ak acid and foi'iiis mlts whidi aiv 
nnitral toward |>lM‘]iolplithal(‘iii! hut alkalijir t-owarda litmus. 
r»y Ludmrlit and lirihiiiaiitrs ]Kit(‘iit(‘d |uVk.vns not only ait* 
tlu'M* iicutra,l liiiii* and soiliuin Pom|M)undH hut also 

s(riid casrin (•oni|K»unds of alkalirs and alkalinr Hirths, witli'ud 
acid n‘a(‘th>n. To dv I his tin* aridity of tlic casriu is d(‘t(Tniini‘d 
wltli |»1)rnolphtliah‘in. and tin* casriii is llnui dissolved in tin* 
calfulaltNl ((uantityof alkali and tin* solution ronccnlratHl in 
racuo. Tin* jTsultin;: neutral (*«'ii ]iounils are widl adapted for 
jwintin^', Avhilst tin* iMunpfiunds arid to phenolphtlial«*in an*' 
of special iin|M>rtanee for ilietetic and similar pur]»oses. 

Tin* (UinHonmui ciiiii)Niuntl ami the Infdror/ihwlc nrid coin- 
jMmnd of casein nin^ he j»rc|>iii‘eil .(leinian patcJit N4,t)S2j 
direct i]i the solid form hy |Mi»isin» nasc(»us amniiinia <'>r hydro- 
chloric acid t»\cr finely jNiwdi'riN] diy i -iscin . or hy sus])endin^ 
the lattci' in some Jh|uid v.tj. alndiol, ether linroin or l«*nzol; 
in Vjiidi ir is praclic.illy insoluhle, and treutin;: it with one 
of ilie afon‘s‘iii| ”as«*s Tlic rcsultiii;; niiiijHmnds an* in the 
form rd' whiti* jMi\\d»T slahle in air, ainl dissol\e to y fh-ar, 
aliiHist tasteless, s<ilution in wati*r. 

The feature of hr. Dojen's proci‘ss for pn-piiiin;; a coiii- 
|Krtiinl of casein and Jonnuhlrltjfih' is that pulvej-ised casein is 
ilieested with forma hhdiyile, llieii dried, tr<‘ate<l with <lilute 
caustic alkali and di;;i*steil for a lone time at ordinary t<*ni- 
^MTciture witli a concentmted solution of formakhdiydc. The 
jjnuluct has the haeteiiciilal projMirties of foj'iiialdehydt* with- 
out its irntatin*^ action. 

^Vceordino to (ierman patent niS,l77t a dilute acpieous 
solution of MMlium oi other ifhfvnuiphtiMfilmff is mixed witlt 
an excj'ss of casein at a l^'iiijM'iatun* of :10' to 40' ( : and after 
stamlin;^^ for twelve houi*s.the tillraU* is eonentrated in vacm 
at 40' to oO i\ 
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HKCKNT TATENTS CKANThD TDi: I III- IMI'UDVEf) MAM 
FACTl ItE AXI» ITIIiISM’niN i>K ('\SEIN. 

(Ht'fH’inlf'd ft’inn '^Tlir ihland ('ahmr 7\‘(ulcyt Joiirmil " i 

9 

The TuKATMKN'i.or ('am:ix axi» ^n’liEU AiAivMiNnrs 
Sriisf xxcEs 

R. 1 iiuTi-luinl, ."i l*l;icc «1«- la Diarit/*, IjVoms, ami 

F. L<‘ln’icl, cliciiiist, II llm* IJoiii-ln*!, Vilh'urlMniiH' tlJlioiu*), 

flaini : *| 1 ) 'A piiK'fss lia* tlir of allaiiniiious 

siil»st.aiu‘»*s for non iiillaimiialjli* ])roilii(‘ls in iiiiitii- 

t.ion (»f liorn, slifll i\ory, iM-lluloiil ami tin* liK<‘ ctnisiKliiif,^ in 
jnMiii^ t-o wiiil Mil)shnin-s a holulion »»r fhloriilr of s»nliuni, ami 
Milnniitin^ tin* proilin*!. U» an flirtrolytu licainuait witli 
iln‘ iisr of nirtallic I'locInHlrs. i2i Tin* pn)ri‘MH as in claim I. 
wln^titn t‘ln(*ti'o<lt*}' of sueli natiin* art* usctl as to ini|ijirt coltnn* 
to tlie Hnislictl ]>n>ilu(*t,. Tin* ])nK*cs.s as in claim I t»r 2, 
wLcifin tin* cit'd n»lx tic Ircatmcnl is continuctl until ctnnplcti* 
iiisoluhilitx t>f tin* jmitluct is proiluctHi. 

Fii(>i)r<*iNti Flvsth' Ma.sses kuom (Ivsein. 

.1. Katlu*, no riacmii», CoI«»»m* on tin* Hliim*, dcrmanji;, 
*lc«lafcs this inxcution to Ik* tli*scrilM*«l in tin* lolltoxinj* statc- 
nn*nt: In the ^i-oilnctioii t»f plastic masH(^s fi-om wisciii 
ac^jordinj^ t-o tlic (Icnnan ]MiU*iit 147,004, tin* ilisadvaiitaf,^* 
arises that the ])lasticity of tin* cast'in cannot In* attfliin'd 
oitlK'i* l»v tlampiiifT or by tJn* iisi* ol bi;ih jn*cssurc ami heat, 
so that a jm'occss is cJaimeil in which use is mailc^ol small 
quantities of acids. Tin* pn*scnt in\ *‘iitioii ctmsists in that tin* 
use of rftlmmicals is wholly alsdislu'd, and a more ])Iasti»» mass 
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isuattjiliUMl l»y .siiiiJJv tn'iitiiij' tin* fyist'in wjth wntrv vjijKmi' 
wlifivby a «loc^»in|n»sit.i<m of tin* ukos platv. Tlit- 

aiiioiiiit of wat^T va|H)iiK feikiMiup l>y tin* rusnir; fli'iK'iids upn 
tile purity of the* (UMriii Ciin Ih* any ipiaiitity. ii, for 
fxampli*, oiH* t<M)k om* |>iirt !»y wrij^ht of i*as»*iii and li*n par1^ 
l)y woi^ld of wafc'i* va|>(»iir, oin* would ohiain I la* hjiuu* !.oui;fh 
iiijiHs as whrn takiuj^ oiu* |Kii*t by wt‘iji:ht- of casrin and 
])arts. I)V, \\i*ij»lit (if watiT Ya|MUir. Thr lntln‘rlo ^^ranul.ir 
casein Iwiles itsrif ‘into a hanj^iiijj-tooetlirr. indiarnliln*i‘-likf 
mass fi‘oni which all the ^apollr, which has not ciwnhini**! 
thi'rewilh. hut has jmly |)i>en nn*ehanicall\ ••iiclosi**! th«’ri‘in 
can he reiiKonl ' 1111 * 11 * then reihaiiis a soft ni.iss which in 
this condition is pn-ssed ami prpdue«*.s fairly hard ohjects which 
(Hily rc<|iiire a few' days whi*n*in to dr\ . in t»ider t** increase 
the w'ater constancA, the pressed ulijects an* treated with 
formic aldi'liyih* 

(‘vsKiv r\i.Nr 

.(ierinan juteiit lSt;,272: A. rirunsti-in. llandairn ( asein. 
or other alhumiiiAli*, is mi\e<l to a still* pulp with ipiick- 
liine,' chalk and water, a slijjht cuiieiit of air iH-iiie then 
hlow'ii though the mass until it lM‘eomes Hnid and nixes otf 
a faint smell of ammonia, (.1ilorlnati*d, hrominaled or jiM]:ited 
'oil is ne,\t stini*il in, ami the mixtiin* is either eon\ertt*o 
into pow'iler h\ trituration with chalk, or elw diluted with 
W’ah*!* to a AYorkahle eonsisteiicy. The oil is chlorinated 
hy treating it with chlorine w’ater and a<;itatlne the mixtiin* 
until the oil has taki'ii up a lar^e pru|Ma'tion oi chlorine. 
When hrojiiine or iodine is empIo\ed. an aleoliohe snlution is 
Used, the solvent lK*in«; afterw’ards expelled. 

W,m:i!-Wirm: (^st:in Vvuxisu 

Merman |>at(*nt 200,!»l!t: M. ^ynrinMer, Fiierth.i When 
an alcoholic solution of ii‘sin is mixed with an ammoniaeal 
solution of casein, the resultinn varnish, thouf^h dryin<,Mvith 
a hi^di ;;lasH, is alw'ays clomly, the luattiT in HUsjM‘nsion Ijoinj: 
irreiifovahle hy setllirijf or by the use of ehirifyinn;,a‘'euts. 
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•riie liowi'MT, Haims that hy i*.\^isin^ suHiVaniivh 

to a }h'1o\v tlic rm*ziii<'-])oi]it of wahT forVoim* 

lilll(‘ time, it «\ill sr|>arat»‘ into a Hi*ar,*\at.(*r-wliit«‘ lu\ «-j- ami a 
rlojKlv '^trat.nm. tin* formiT n*Tiio\t il liy il«M*aiitat-ioii. 

>]axi Ktcji nr oi’ C\sn\. 

■ 

Stall's • II V. huiiltam. 'Iiainliriil^i*, 

!k*w York. I A ]ir««*i'ss nf |iifninnii^ a rasi'iii I'onipoiniil snit- 
alilr for coaling, wIiiHi ronsists in mnliai;; milk with nnii- 
im'rc'iiil.liN (hoiliioric at'iil ililiitcfl to siiHi an I'xt'i'iit (liat it has 
:io .i]>}>n‘eial»l‘‘ naTosiVf aHion j^lass, ami lln-n s<*|;ai'- 

atin<4 lla‘ ]»ri‘ci]»itatrf'*l f.iscji fiom thr \\lM'y A ])I' 0 (m‘ss of 
*])roiiiiciii;: a casriii ,(Hnn]«)iniil suitahh* lor foatinj,^. wliiHi 
r«Misi<«t'' ill lii'iitiii^ milk ami ini\iii;;f HimnicrHal liydrollnoric 
and tln‘ir\vitli in tin* |H-o|iijiiioii of mu' pint to oiu' «|narl of 
.('id to <»]!(' thouMiid ipiari^of milk and tlini si'iaj'atin;; ilm 
f-asrin fnoiii iLh' A ‘solution for st/inj^ pnipows consisl- 

ii;^ of a|iproxiniai<‘l\ JM pn' mil, of rasrinati' ol liydmlluoric 
and, ami pi-r n*nt. of Uirax mixed with \vat«‘r. 

J.MI'I!oM:MLXT.s IX TIJL J’ltlll'AJailoV or t'ASKW. • 
FreiiHi patent I»iMi.t)14 A Jianddn*) Milk, eoaj^ulati'd 
!iv 1 ^‘t^iis of renin't or an arid, is aj^ilated in onler l.o prexeiit^ 
tin* llakes uf nird fi*om a^inlomeralinj;. and is at. tlir Haim* 
liim* livatnlwillialiout one ]iarl pi-r l,<)(K)or a sulislaiiee suHi 
as alum, wUiHi has a similiU- elfect on tin* ninl, thetem]H‘niluiv 
hnn;: tlmn raiwd to alKiut .Vi' ( and stirnn«: eonlitiued 
ml tile mass is ntld. The ivsultiiipf ;p-anular niseiii, xvliieh 
may Im* se^Kiraled hy a (i*ntril‘uoal maehiiie, is m-utnil, hnt^ 
fkia\ ill- reiidert'd alkaline hy the adilitiou ol* sodium hieai- 
honate, Iho ja-r e.4*iil uf whieh lealeiilated on the dr\ wei^^lil 
Ilf casein) will siftfiw to make* the (*a.si‘iii soluble in water. 
Acid casi'in may he preiwired h\ Ivealiiitr the washed, neutral 
casein with a iiuniiiium nuantity of aeiil ■ or an arid may 
Ik* used to eoaj'ulate tJic milk. 
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Milk-- Hunt r Fat— lltirUcaiiv Mistiin In 
sritiLules 
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